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WARRANTY 



Wavetek warrants that all products of its own manufacture conform to Wavetek specific- 
ations and are free from defects in material and workmanship when used under normai 
operating conditions and within the service conditions for which they were furnished. 

The obiigation of Wavetek hereunder shall expire one (1)year after delivery and is limited 
to repairing, or at its option, replacing without charge, any such product which in 
Wavetek’s sole opinion proves to be defective within the scope of this Warranty. In the 
event Wavetek is not able to repair or replace defective products or components within a 
reasonable time after receipt thereof. Buyer shall be credited for their value at the 
original purchase price. 

Wavetek must be notified in writing of the defect or nonconformity within the warranty 
period and the affected product returned to Wavetek' s factory or to an authorized service 
center within thirty (30) days after discovery of such defect or nonconformity. Shipment 
shall not be made without prior authorization by Wavetek. 

This is Wavetek’s sole warranty with respect to the products delivered hereunder. No 
statement, representation, agreement or understanding, oral or written, made by an 
agent, distributor, representative or employee of Wavetek, which is not contained in this 
warranty, will be binding upon Wavetek, unless made in writing and executed by an 
authorized Wavetek employee. Wavetek makes no other warranty of any kind whatso- 
ever, expressed or implied, and all implied warranties of merchantability and 
fitness for a particular use which exceed the aforestated obligation are hereby 
disclaimed by Wavetek and excluded from this agreement. Under no cir- 
cumstances shall Wavetek be liable to Buyer, in contract or in tort, for any special, 
indirect, incidental or consequential damages, expenses, losses or delays however 
caused. 
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SAFETY 



This instrument is wired for earth grounding via the facility power wiring. Do not bypass 
earth grounding with two wire extension cords, plug adapters, etc. 

BEFORE PLUGGING IN the instrument, comply with installation instructions. 

MAINTENANCE may require power on with the instrument covers removed. This should 
be done only by qualified personnel aware of the electrical hazards. 

The instrument power receptacle is connected to the instrument safety earth terminal 
with a green/yellow wire. Do not alter this connection. (Reference: 0 or stamped 
inside the rear panel near the safety earth terminal.) 

WARNING notes call attention to possible injury or death hazards in subsequent 
operations. 

CAUTION notes call attention to possible equipment damage in subsequent operations. 







SECTION 
GENERAL DESCRIPTION 



1.1 THE MODEL 172B AND OPTIONS 

1.1.1 Standard Model 

The standard Model 172B is a remote controlled 
0.1 mHz to 13 MHz function generator whose func- 
tions are sine, square, triangle, pulse, ramps, haver- 
sine, havertriangle (see figure 1-1) and dc with 3 digit 
frequency, amplitude and dc offset amplitude resolu- 
tion. Frequency, amplitude, function, function sym- 
metry, dc offset, mode, 500 load In/out and output 
on/off are programmable. The frequency may also be 
controlled by a remote ac or dc voltage for sweep, FM 
and frequency shift keying operations. The output fre- 
quency of the generator may be phase locked to a 
supplied reference signal for a phase coherent output 
signal. The generator output may be continuous, trig- 
gered for one cycle (by external signal keyboard or 
program) or gated for a burst of cycles by an external 
signal. The output signal may be offset by a dc voltage 
or inverted 180 degrees. The waveform symmetry 
may be varied from 10 to 90% in 10% steps for 
variable duty cycle pulses, sawtooth ramps and non- 
symmetrical sine waves. A TTL ievel signal at 
generator frequency is output for synchronizing pur- 
poses. Standard programming is by a General Purpose 
Interface Bus (GPiB) conforming to IEEE Standard 
488-1975, which utilizes an asynchronous handshake 
scheme to transmit an 8-bit parallel, byte serial ASCII 
language data stream. A stored program feature 
allows temporary storage of up to 240 instrument set- 
tings by use of Random Access Memory (RAM). Rapid 
setting recall allows frequency sweeps. An amplitude 
conversion feature allows sine wave amplitude pro- 
gramming in convenient dBm and rms values, as well 
as volts peak-to-peak into a 50fi load. 



1.1.2 Front Panel Option 

The front panel option, an instrument mounted key- 
board and 40 character display, gives local control of 
the instrument. The display shows the values being 
programmed and the status of the instrument 
parameters when in either local or remote control. 

1.1.3 Synthesizer Option 

The synthesizer option provides 5V2 digit frequency 
resolution with 0.0005% accuracy, low phase noise 
and low spurious content. The internal 10 MHz 
reference is also output as a TTL pulse for syn- 
chronous operation. An external 10 MHz reference 
may be substituted for the internal reference. 



1.2 SPECiFiCATiONS 



1.2.1 Versatiiity 
Waveforms 

Sine % , square Tj , triangle A,/ , pulse n , 
■LT , ramps , /\ , haversine , haver- 
triangle and dc. 

Operationai Modes 

Synthesizer: A closed loop mode locking the 

generator to a synthesizer for frequency accuracy 
and stability. See Option 002. 

Phase Lock: Generator locks to an external 10 Hz to 
1 3 MHz signal when programmed within 2% of the ex- 
ternal frequency. 



SINE 

TRIANGLE 

SQUARE 

POSITIVE PULSE 
NEGATIVE PULSE 




0- 




HAVERSINE 


0- 




HAVERTRIANGLE 



-0 0 - 




Figure 1-1. Waveforms 



SKEWED 

HAVERSINE 

RA MPS 

PULSE 



NOTE: 

AH these waveforms 
may be inverted. 
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NOTE 

The following modes are open loop; fre- 
quency of generator is not locked to a 
reference signal. Generator frequency is 
controlled by external VCG or FM voltage 
as well as programming. 

Continuous: Generator runs continuously. 

Triggered: Generator is quiescent until triggered by 
an external signal or manual trigger, then generates 
one cycle at selected frequency. 

Gated: As triggered mode, except generator 

oscillates for the duration of the gate signal plus the 
remainder of the waveform in progress. 

Triggered Haverwave: As triggered mode, except out- 
put is a sine or triangle waveform starting at - 90“ (or 
-1-90°). 

Gated Haverwave: As gated mode, except output is a 
sine or triangle waveform starting at - 90° (or -i- 90°). 

Frequency Range 

0.0001 Hz to 12.99 MHz. 

Resolution 

3 digit resolution standard. Also see Option 002. 

Main Output 

% , 1j . . /\ , yV . and 

dc variable to 30V p-p (15V p-p Into 50S2 load) with 
3 digit resolution, jt. and u- variable to ± 1 5V p-p 
(7.5V p-p into 50f] load) with 3 digit resolution. Com- 
posite waveform/offset not to exceed ±7.5V peak 
into 500 load. 500 source impedance with selectable 
internal 500 load. 

Ampiitude Output Conversion 

Permits programming of the sine wave output 
amplitude in units of volts - root mean square (Vrms) 
and decibels relative to one milliwatt (dBm) into 500 
load in addition to the standard units of volts peak-to- 
peak. 

Vrms Range: 1 mV to 5.30V. 
dBm Range: -56 to -1-27.4 dBm. 

DC Offset and DC Voltage Output 

0 to ± 7.5 Vdc into 500. 3 digit resoiution. DC offset is 
attenuated by ampiitude range attenuator. 



Auxiliary Output 

TTL puise at generator frequency. 

Phase Lock Input 

Input: TTL level. 

Range: 10 Hz to 13 MHz. 

VCG - Voltage Controlled Generator 

In open loop modes the frequency can be controlled 
by an external voltage for sweeping or for frequency 
modulation (FM). A 5V signai will change the frequency 
over the entire control range of 1000:1, three full 
decades. On ranges below 10 Hz, control is limited to 
10:1. 

Input Signal Bandwidth: 

50 kHz for small signal (AV = 0.5V). 

Input Impedance: 5 kO. 

Symmetry Control 

Waveform symmetry variable from 10 to 90% in 10% 
steps (50% is symmetrical). Varying symmetry pro- 
vides variable duty cycle pulses, sawtooth ramps and 
unsymmetrical sine waves. Symmetry control is 
available for frequencies to 999,990 Hz. 

Trigger Input 

In triggered, gated, triggered haverwave and gated 
haverwave modes, a TTL (low true) compatible pulse 
will trigger or gate the generator. 

Data Entry 

Bit parallel, byte serial, ASCII character remote pro- 
gramming and optional front panel keyboard/display 
(see Option 001 ). 

1.2.2 Frequency Precision 



Open Loop Accuracy 

(For synthesizer accuracy, see Option 002.) 




PROGRAMMED FREQUENCY (Hz) 
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1.2.3 Amplitude Precision 



1.2.4 Waveform Characteristics 



Accuracy 

Specified for 1 kHz sine wave or dc voltage output 
with internal 500 load and greater than 1 MO external 
impedance. 



Sine Distortion 

(continuous mode, 2.82V p-p test level) 

Total harmonics referenced to carrier are —46 dB to 
30 kHz. Each harmonic reference to carrier is less than; 




OUTPUT LEVEL 




Frequency Response (sine wave, relative to 1 kHz 
signal) 




NOTE 

1j and \ accuracy are within 0.2 dB 
of sine wave accuracy. 



Amplitude Resolution 



Range 


Resolution 


10.00 to 14.99V 


10 mV 


1 ,00 to 9.99V 


10 mV 


100 to 999 mV 


1 mV 


10.0 to 99.9 mV 


0.1 mV 


1 .00 to 9.99 mV 


10 ^V 



-40 dB to 1 MHz 
-30 dB to 13 MHz 



Square Wave Rise and Fall Time 

Less than 20 ns (typically 15 ns). 



Waveform Timing 




NOTE 



Minus ampiitude shifts all signals except 
sync by 180° and shifts baseiine to op- 
. posite polarity. 
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GPIB Programming 

General Purpose Interface Bus (GPIB) programming 
fully compatible with the IEEE Standard 488-1975 
allows the 172B to be directly connected to the GPIB. 
The interface is isoiated from the generator with op- 
tical couplers. The interface provides listener (AH1 
and L4), talker (SHI and T6), service request (SRI), 
remote/local (RL1 ), device clear (DC1 ) and device trig- 
ger (DTI) capabilities. Response time for setting and 
executing all parameters is 55 ms (18 settings per 
second); for setting and executing amplitude, fre- 
quency and dc offset, 39 ms (26 settings per second). 
A stored setting (all parameters) may be called by 
number and executed in 9 ms (111 settings per 
second); when using the GET command to sweep 
stored settings, response time is 2 ms (500 settings 
per second). The following table may be used to deter- 
mine particular programming response times. Mea- 
surements were made with a 172B and an HP9825 
controller. Data rates will follow the slowest listener 
on the bus and vary with different controllers. 



Parameter 


Time 


Command Handshake 


2 jitS 


Data Handshake 


220 fiS 


Frequency Setting 


10 ms 


Amplitude Setting 


13 ms 


DC Offset Setting 


13 ms 


Mode 


4 ms 


Function 


4 ms 


Symmetry 


4 ms 


Output 


4 ms 


Recall Setting (by number) 


6 ms* 


Next or Last Setting 


4 ms* 


Execute 


3 ms* 


GET 


1.6 ms 



*2 ms when via GET. 



Stored Settings and Sweep 

Up to 240 complete instrument settings can be stored 
and recalled by number from volatile (RAM) memory. 
Settings may be modified or deleted. The setting 
number recalled may also be incremented or 
decremented and executed by the GET command, 
when in a speciai GET mode. This sweep stepping 
time requires 2 ms per setting. 

1.2.5 General 

Stability (measured at 25 « 1°C) 

Amplitude and DC Offset 

Short Term: 0.025 dB for 15 minutes. 

Long Term: 0.05 dB for 6 months. 



Frequency 

Short Term: 0.3% for 15 minutes. 

Long Term: 1 .0% for 8 hours (to 1 MHz). 

See Option 002 for synthesizer stability. 

Environmental 

Specifications apply for 25 ±10°C after 1 hour unless 
otherwise noted. Instrument will operate from 0 to 
45°C to 10,000 foot altitude at 95% relative humidity. 

Dimensions 

Fits standard 48.3 cm (19 in.) rack. 43.2 cm (17 in.) 
wide; 13.3 cm (5!4 in.) high; 58.4 cm (23 in.) deep. 
Supplied with rack mount adapters. 

Weight 

26.3 kg (58 lb) net; 30.8 kg (68 lb) shipping. 

Power 

90 to 105V, 108 to 126V, 198 to 231V or 216 to 252V; 
48 to 67 Hz; less than 200 watts. 

1.2.6 Options 

001: Display and Control Front Panel 

This option includes a keyboard entry front panel and 
a 40 character alphanumeric display, the keyboard 
allows you to manually control all instrument param- 
eters. The alphanumeric display indicates the values 
being programmed and also shows the status of the 
instrument when in the remote mode. 

002: 5V2 Digit Synthesizer 

Provides synthesizer accuracy for any waveform 
selected. The following specifications apply. 

Frequency 

10 Hz to 12.9999 MHz. 



Frequency Resolution 



Range 


Resolution 


10 to 99.999 Hz 


1 mHz 


100 to 999.99 Hz 


10 mHz 


1 to 9.9999 kHz 


0.1 Hz 


10 to 99.999 kHz 


1 Hz 


1 00 to 999.99 kHz 


10 Hz 


1 to 9.9999 MHz 


100 Hz 


10 to 12.9999 MHz 


100 Hz 



Settling Time 

Frequency reaches full accuracy 2 ms and 50 cycles 
after execution. 
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Accuracy 

Better than 0.0005% of program setting (0.005% on 
1 0-99 Hz range). 

Frequency Stability 

Short Term: ±1 X 10"^ of frequency per day. 

Long Term: ±1 x 10‘° of frequency per month. 
Temperature: 1.2 x 10''per°C. 

Signal To Phase-Noise 

Greater than 40 dB in a 30 kHz band centered on car- 
rier but exciuding a ± 1 Hz band around the carrier. 

Spurious 

For spurious signais in the range of 400 Hz to 
1 10 MHz, spurious leveis are: 



172B 


Max Spurious Signals 


Frequency Range 


(greater value applies) 


10 Hz to 999.99 kHz 


- 60 dB or 40 /tV 


1 kHz to 4.9999 MHz 


- 55 dB or 40 /iV 


5 to 12.9999 MHz 


- 50 dB or 40 |tV 



Internal Reference Output 

10 MHz TTL compatibie signai. 

External Reference Input 

An externai sine or square wave within ± 3 ppm of 
10.0 MHz, 1 to 10V rms and 50 ±8% duty cycie wili 
automatically repiace the internai reference. 
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SECTION im 
INSTALLATION AND INTERFACE 



2.1 MECHANICAL INSTALLATION 

After unpacking the instrument, visually inspect all 
external parts for possible damage to connectors, sur- 
face areas, etc. If damage is discovered, file a claim 
with the carrier who transported the unit. The shipping 
container and packing material should be saved in 
case reshipment is required. 

CAUTION 

Do not mount this instrument by front panel 
alone. Slides or tray support is necessary 
to prevent instrument damage. 

The generator can be used as a bench instrument or 
rack mounted. In either use, ensure that there is no 
impedance to air flow at any surface of the instru- 
ment. Before rack mounting, it may be desirable to 
perform the initial checkout (paragraph 2.2.5) to verify 
operation of all functions. 

2.2 ELECTRICAL INSTALLATION 
2.2.1 Power Connection 

NOTE 

Unless otherwise specified at the time of 
purchase, this instrument was shipped 
from the factory with the power trans- 
former connected for operation on a 120 Vac 
line supply and with a 3 amp fuse. 

Conversion to other input voltages requires a change 
in rear panel fuse holder voltage card position and 
fuse (figure 2-1) according to the following procedure. 

1. Disconnect the power cord at the instrument, 
open fuse holder cover door and rotate fuse-pull 
to left to remove the fuse. 

2. Remove the small printed circuit board and 
select operating voltage by orienting the printed 
circuit board to position the desired voltage to 
the top left side. Push the board firmly into its 
module slot. 



3. Rotate the fuse-pull back into the normal posi- 
tion and insert the correct fuse into the fuse 
holder. Close the cover door. 



4. Connect the ac line cord to the mating connec- 
tor at the rear of the unit and the power source. 



Card Position 


Input Vac 


Fuse 


100 


90 to 105 


3 amp 


120 


108 to 126 


3 amp 


220 


198 to 231 


1 .5 amp 


240 


216 to 252 


1 .5 amp 




Figure 2-1. Voltage Selector and Fuse 



2.2.2 Signal Connections 

Use RG58U 50n coaxial cables equipped with BNC 
connectors to distribute signals when connecting this 
instrument to associated equipment. 

2.2.3 GPIB Connections 

The GPIB I/O rear panel connection is shown in fig- 
ure 2-2; pin connections and signal names are given 
in table 2-1. The panel connector is an Amphenol 
57-10240 or equivalent and connects to a GPIB bus 
cable connector (available from Wavetek in 1 and 2 
meter lengths). The GPIB interface is optically iso- 
lated from the instrument. 
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Table 2-1. GPIB Data In/Out 



Pin 


Signal 


1 


DI01 'j 




2 


DI02 




3 


DI03 ] 


^ True When Low 


4 


DI04 I 


5 


EOl 




6 


DAV 




7 

8 


NRFD I 
NDAC j 


) True When Fligh 


9 


IFC < 




10 


SRQ 


\ True When Low 


11 


ATN I 


I 


12 


Safety Gnd 


13 


DIOS ] 




14 


DI06 


True When Low 


15 


DI07 


> 


16 


DI08 




17 


REN J 




18 


> 




19 






20 






21 




> Signal Gnd 


22 






23 






24 


/ 






ADDRESS GP'B 

SWITCH CONNECTOR 



Figure 2-2. GPIB Panel 



2.2.4 GPIB Card Address 

For instruments on the General Purpose Interface Bus 
(GPIB), ensure that the GPIB address is correct. The 
GPIB address can be changed by the switch on the 
rear of the instrument (see figure 2-2) by simply setting 
the multiple section switch located on the rear panel 
according to table 2-2. The switch sections are labeled 



from 1 thru 5 and their open position noted (OPEN = 
Binary "0” in table 2-2). To verify the address, press 
ADR on the front panel. The device number (decimal) 
will be displayed as: “GPIB = (0, 1—30)’’. 



Table 2-2. GPIB Address Codes 









Address 








ASCII 


Binary* 


Hexa- 

decimal 


Device 


Listen 


Taik 


5 4 3 2 1 


Listen 


Taik 


0 


(space) 


@ 


0 0 0 0 0 


20 


40 


1 


! 


A 


0 0 0 0 1 


21 


41 


2 




B 


0 0 0 1 0 


22 


42 


3 


# 


C 


0 0 0 1 1 


23 


43 


4 


$ 


D 


0 0 10 0 


24 


44 


5 


% 


E 


0 0 10 1 


25 


45 


6 


& 


F 


0 0 110 


26 


46 


7 




G 


0 0 111 


27 


47 


8 


( 


H 


0 10 0 0 


28 


48 


9 


) 


i 


0 10 0 1 


29 


49 


10 


* 


J 


0 10 10 


2A 


4A 


11 


-F 


K 


0 10 11 


2B 


4B 


12 


1 


L 


0 110 0 


20 


40 


13 


— 


M 


0 110 1 


2D 


4D 


14 


• 


N 


0 1110 


2E 


4E 


15 


/ 


0 


0 1111 


2F 


4F 


16 


0 


P 


1 0 0 0 0 


30 


50 


17 


1 


Q 


1 0 0 0 1 


31 


51 


18 


2 


R 


10 0 10 


32 


52 


19 


3 


S 


10 0 11 


33 


53 


20 


4 


T 


10 10 0 


34 


54 


21 


5 


U 


10 10 1 


35 


55 


22 


6 


V 


10 110 


36 


56 


23 


7 


w 


10 111 


37 


57 


24 


8 


X 


110 0 0 


38 


58 


25 


9 


Y 


110 0 1 


39 


59 


26 




z 


110 10 


3A 


5A 


27 


} 


[ 


110 11 


3B 


5B 


28 


< 


\ 


1110 0 


30 


50 


29 


— 


] 


1110 1 


3D 


5D 


30 


> 


1 


11110 

Switch 

Settings 

0 = Open 


3E 


5E 



*The 6th and 7th bits which define the ASCII codes 
are used to specify whether a listen or talk address is 
being sent. Bits 1 thru 5 are matched against the rear 
panel address switch. 



NOTE 

Address 31 is not allowed. 
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2.2.5 Initial Checkout and Operation Verification 

The equipment and procedures in tables 2-3 and 2-4 
are recommended for incoming inspection and for 
testing the instrument after repair. However, additional 
after repair tests or calibation (Section 6) may be 
necessary for certain circuits. 

Operation verification includes the following pro- 
cedures. 

1. Self Test; Verifies the operation of ROM, RAM 
and microprocessor circuits. This test occurs 
automatically each time power is turned on. 

2. Open Loop Test: Sine wave output is visually 
checked for correct frequency and visible irreg- 
ularities. 

3. Functional Test; Verifies triangle and square 
waveforms. 

4. Sync Out Test; Verifies presence of sync signal. 

5. Amplitude Accuracy Test; Verifies amplitude ac- 
curacy for dc and ac operation. 

6. Frequency Accuracy Test: Verifies frequency 
accuracy. 

7. Harmonic Distortion Test: Verifies that harmonic 
distortion is with specification. 

8. Spurious Test: Verifies that spurious are within 
specification. 

9. Interface Test: Verifies remote programming 
capabilities. 



Before making an initial checkout, review power and 
signal connection requirements (paragraphs 2.2.1 
and 2.2.2) and ensure the availability of test equip- 
ment equivalent to that listed in table 2-3. An accept- 
ance test record sheet (table 2.5) may be reproduced 
for recording checkout test results. 



Table 2-3. Equipment Required for incoming 
Inspection and Operation Verification 



instrument 


Criticai Specifications 


Model 

Recom- 

mended 


Oscillo- 

scope 


100 MHz vertical 
bandwidth 


Tektronix 

465 


Voltmeter 


0.1 to 10V ranges 
6 digit resolution 
±0.1% accuracy 


Dana 

5900 


Frequency 

Counter 


20 MHz capability 
8 digit resolution 
± 2 count resolution 


Dana 
801 5B 


Distortion 

Analyzer 


Fundamental frequen- 
cies to 10k 
Harmonics to 3 MHz 
50 iN sensitivity 


HP331A 


Spectrum 

Analyzer 


1 to 80 MHz range 
±0.5 dB amplitude 
accuracy 

Noise >70 dB below 
reference 


HP141T, 

HP8552B, 

and 

HP8553B 


Calculator 


IEEE 488-1975 compat- 
ible 


HP9825 



Table 2-4. Operation Verification 



Step 


Test 


Tester and Setup 


Program 


Desired Resuits 


1 


Self Test 


None. 


Power ON 


172B displays “SELF TEST"; then in 
<5s, “WAVETEK 172B”. 


2 


Open Loop 


Oscilloscope. Connect to 1 72B 500 OUT 
with a 500 load at the scope input. Set 
tor 2V/div, horizontal 0.1 /is/div. 


FREQ 10E6 
AMPLDEF 0 
AMPL 10 
FUNC 0 
MODE 0 
OUTP 0 
SYM 0 
OFST 0 
EXEC 


1 cycle/div sine wave, lOV p-p. 
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Table 2-4. Operation Verification (Continued) 



Step 


Test 


Tester and Setup 


Program 


Desired Results 


3 


Functional 




FUNC 1 
FREQ 5E6 
EXEC 


1 cycle/2 div triangle wave, 1 0V p-p. 


4 






FUNC 2 
EXEC 


1 cycle/2 div square wave, 10V p-p. 


5 






FUNC 4 
OFST 2 
EXEC 


2 Vdc with no waveform. 


6 




Oscilloscope. Set horizontal to 2 ^is/div. 


FREQ 99.9E3 
OFST 0 
AMPL 5 
SYM 2 
FUNC 2 
EXEC 


-F 2.5V for 2 iis\ - 2.5V for 8 /is. 


7 






SYM 8 
EXEC 


- 1 - 2.5V for 8 ns\ - 2.5V for 2 plS. 


8 


Sync Out 


Oscilloscope. Connect to 172B SYNC 
OUT. 




Pulse at same frequency and sym- 
metry as 50Q OUT signal. 



NOTE: Allow 1 hour warm-up before performing the following tests. 



9 


Amplitude Accuracy 


Voltmeter. Set to Vrms. Connect to 
1 72B 50fl OUT with no 50fi load. 


FREQ 999 
AMPLDEF 1 
AMPL 5.29 
OUTP 1 
SYM 5 
FUNC 0 
OFST 0 
MODE 0 
EXEC 


5.283 to 5.316 Vrms. 


10 






AMPL 0.9 
EXEC 


0.897 to 0.903 Vrms. 


11 




Set voltmeter to dc. 


FUNC 4 
OFST 7.49 
EXEC 


7.46 to 7.52 Vdc. 


12 


Frequency Accuracy 


Frequency Counter. Connect to 172B 
50Q OUT. 


FREQ 12.9999E6 
AMPL 1 
OFST 0 
FUNC 2 
EXEC 

Standard 172B: 
MODE 0 
EXEC 

Option 002: 
MODE 3 
EXEC 


Standard 172B: 12.6 to 13.4 MHz. 
Option 002: 12.9998 to 13.0000 MHz. 


13 






FREQ 1E6 
EXEC 


Standard 172B: 0.97 to 1.03 MHz. 
Option 002: 0.99999 to 1 .00001 MHz. 


14 






FREQ 99.999E3 
EXEC 


Standard 172B: 96.9 to 103 kHz. 
Option 002: 99.998 to 100.000 kHz. 
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Table 2-4. Operation Verification (Continued) 



Step 


Test 


Tester and Setup 


Program 


Desired Results 


15 


Harmonic Distortion 


Distortion Analyzer. Connect to 172B 
son OUT. Set distortion meter to null, 
then to % distortion. 


FREQ 3000 
AMPL 5.29 
FUNC 0 
OUTP 1 
EXEC 


Total harmonic distortion under 
0.5% ( - 46 dB). 


16 


Spurious 


Spectrum Analyzer. Sweep from 0 to 
100 MHz; video filter set to 10 kHz, 


FREQ 10 
AMPL 1 
QUTP 0 
EXEC 


All discrete spurious -50 dBm or 
less. 


17 


Interface 

i 


Calculator. Connect to 172B GPIB con- 
nector. Set 1728 rear panel address 
switch to 00001. Press 172B ADR key 
and verify GPIB address "1” on the 
display. 


Calculator: 

0; dim A$[100] 
1 : red 701 ,A$ 
2: rem 7 
3: cir 701 
4: rds(701)-r1 
5: stp 


172B displays: 

■'172B CLEARED R". 


18 

1 






Calculator: 

6: wrt 701,”....F10E3A 
5D0P1I” 

7: stp 


1 72B displays: 

“FR 10E3 AM 5 QFS 0 - RL”. 


19 






172B: 

CMD RCL key 


1 72B displays: 

"....F10E3A5D0P1IMJR RL” in 

last 22 characters. 


20 






Calculator; 

8: wrt 701,“F1E9Tir 
9: stp 


1 72B displays: 

"FR 10E3 AM 5 QFS 0 QRL”. 


21 






Calculator: 

10: red 701, AS 
1 1 : dsp AS 
1 2; stp 


Calculator displays: 

“E 1 F” setting error, frequency. 
172B displays: 

"FR 10E3 AM 5 QFS 0 QRT”. 


22 






Calculator; 

13: wrt 701, “T2” 
14: red 701, AS 
1 5: dsp AS 
16: stp 


Calculator displays; 

“P E” (error poll). 

1 72B displays; 

"TALK RESPQNSE 2 SELECTED 
RT”. 


23 






Calculator: 

17: rds(701)-r2 
18; dsp char(r2) 

19: wrt 701, "'1728 
GPIB TEST 
CQMPLETE’" 

20: stp 


1 72B displays: 

"172B GPIB TEST CQMPLETE 
RL”. 
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Table 2-5. Acceptance Test Record 
(for reproduction) 

Location 

QA Inspector 
Date 



A Self Test and Functions 
(steps 1 through 8) 

B Amplitude Accuracy 

(9) value 

(10) value 

(11) value 

C Frequency Accuracy 

(12) value 

(13) value 

(14) value 

D Distortion 

(15) value % 

(16) 

E Interface-GPIB Operation 
(steps 17 through 23) 



MHz 

MHz 

kHz 



Vrms 

Vrms 

Vdc 



Acceptable {^) 
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SECTION 
OPERATION 



3.1 DATA ENTRY 

Using the Model 172B is quite straight forward and is 
best understood by trial and error method while the 
microprocessor “converses” with you during opera- 
tion, informing you what was programmed, what is 
possible to program and when an error is made. The 
example of data entry given in table 3-1 will give you 
the feel of using the 172B. Appendix B gives a sum- 
mary of programming commands. 

The details of power on, command structure and pro- 
gramming are given in paragraphs 3.2 and 3.3. Opera- 
tion in each mode is discussed in paragraph 3.4. Front 
panel keyboard and readout are discussed in 
paragraph 3.5. Program functions peculiar to the 
GPIB are discussed in paragraph 3.6. These functions 
are in strict accordance to ground rules set forth in 



IEEE Standard 488-1975. The operation of the stored 
program facility is discussed in paragraph 3.7. 

3.2 POWER 

Power is turned on and off with a front panel push- 
button. When power is turned on, wait approximately 
8 seconds before programming (for front panel option, 
wait until “WAVETEK MODEL 172B” is displayed). 
When the power is turned on, the generator automati- 
cally performs a self test routine. “SELF TEST” is dis- 
played at this time. When testing is completed, 
“WAVETEK MODEL 172B” is displayed. At least two 
seconds must elapse between power OFF and power 
ON for proper reinitialization of logic. When the power 
comes on, the output is automatically disabled to 
allow loading of a program; line transients on the 
output are avoided. The generator must get an 
execute command to provide and output. (Refer to 
paragraph 3.3.8.) 



Table 3-1. Example of Front Panel Data Entry 



Instruction 


Front Panel Entry 
(Press Keys) 


Front Panel Display 


Equiv- 

alent 

Program 

Entry 


1 . Power on. 


OFF (becomes ON ) 


“SELF TEST", then within a few seconds, “WAVETEK 
MODEL 172B". 


None 


2. Check instrument address. 


ADR 


The state of the GPIB address switches will be displayed: 
GPIB = 1, 2, 3, or .. 30 (decimal address and ASCII 
listen and talk characters). (Refer to paragraph 2.2.4 to 
change addresses.) 


G 


3. Check initial conditions: 








Output and load 


OUTP 


OUTPUT OFF, 50 OHM LOAD OUT (2) 


P 


Amplitude 


AMPL 


AMPLITUDE 1 VOLT P-P 


A 


Offset 


OFST 


OFFSET 0 VOLTS 


D 


Frequency 


FREQ 


FREQUENCY 1 KILOHERTZ 


F 


Symmetry 


SYM 


SYMMETRY 50% (0) 


S 
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Table 3-1. Example of Front Panel Data Entry (Continued) 



Instruction 



Front Panel Entry 
(Press Keys) 



Front Panel Display 



Equiv- 

alent 

Program 

Entry 



Function 



FUNC 



FUNCTION IS SINE (0) 



C 



Mode 



MODE 



MODE IS CONTINUOUS (0) 



B 



4. Look at this signal by con- 
necting the output to an 
oscilloscope with a 50J) 
cable. 



OUTP 



LOAD 1 



PI 



5. Display a more descriptive 
readout of programming 
(for display only, not nec- 
essary in the programming 
sequence). 



OUTP 



OUTPUT ON, 50 OHM LOAD IN (1) 



P 



6. Execute the programming 


EXEC 


(it will now be available to 




the oscilloscope). 




7. Look at the equivalent pro- 


CMD RCL 


gram character string. 




8. Reprogram the instrument: 




Ramp waveform 


FUNC 1 




SYM 2 


5.1 kHz 


FREQ 5 • 


14.9V p-p 


AMPL 1 4 


Offset - 1 .2 Vdc 


OFST - 1 


9. Initiate these new settings: 


EXEC 


10. Change amplitude to 


AMPL 1 2 


12.6V p-p. 




1 1 . Initiate these settings. 


EXEC 



FR 1E3 AM 1 OFS 0 {this FR^M_OFS_ format 
always comes on with EXEC; in this case, frequency of 
1 kHz, amplitudeof 1 V p-p and offset of OV is output). 

GPADFSCBP1IR (these are the equivalent program 
entries; see the last column in this table). 



I 



R 



EXP 3 
9 
2 



FUNCTION 1 
SYMMETRY 
FREQUENCY 5.1 E3 
AMPLITUDE 14.9 
OFFSET -1.2 

WARNING: CLIPPING OR SYNTHESIZER ERROR (with 
the amplitude of 14.9V p-p and offset of -1.2Vdc, 
peaks are 6.25V and - 8.65V. Maximum allowable are 
± 7.5V; the negative peak will be clipped at - 7.5V). 



Cl 

S2 

F5.1E3 

A14.9 



D-1.2 



I 



6 



AMPLITUDE 12.6 



A12.6 



FR 5.1E3 AM 12.6 OFS - 1.2 (no clipping occurs). I 



Refer to paragraph 3.5 for complete front panel data. 



3.3 BASIC COMMAND STRUCTURE 

The Model 172B is programmed by sending ASCII 
coded characters (refer to Appendix A) to the micro- 
processor via one of the two possible input ports 
(keyboard or GPIB) shown in figure 3-1. If input 
characters are present on more than one input port, 
they are read first from the GPIB and then from the 



keyboard. Thus, if the GPIB port is continuously sup- 
plied with characters, then no characters will ever be 
read from the keyboard. 

Characters used to program the 1 72B are divided into 
classes: 

1 . Alphabetic characters — the characters A thru Z, 
except E. 
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Figure 3-1. Instrument Processing Flow Diagram 



2. Numeric characters — the characters 0 thru 9, 
E, - , decimal point (.). 

3. Special character — Quote {’). 

4. Terminator character — initially the ASCII line 
feed character (LF). This can be changed by pro- 
gramming. 

5. Nonprogramming characters — any character 
not in one of the above classes. 

The alphabetic characters are used to select actions 
or settings. An action is a sequence of events \which 
happens immediately when the character which 
selects it is read by the microprocessor. A setting is a 
numeric value which may be changed by programm- 
ing. Table 3-2 lists the alphabetic characters and 
table 3-3 lists the numeric characters used. 

To program an action, simply program the proper 
alphabetic character from either enabled port. The 
action will then take place, but only if the instrument is 
in the enabled state at the moment when that 
character is read by the microprocessor. (Refer to 
REN, paragraph 3.6.1.) 

To examine the current value of a setting, simply pro- 
gram the proper alphabetic character from either in- 
put port. The current value will then be displayed on 
the front panel. This occurs whether or not the instru- 
ment is enabled. If the character programmed does 
not correspond to a legal setting in the instrument, 
nothing happens. 

The numeric characters are used to program new set- 
ting values. To change a setting to a new value, first 
program the alphabetic character which selects the 
desired setting (F = frequency, etc.). The instrument 
must be enabled at this time, or it will not allow the 
new value to be entered. Next, program the new value 
using numeric characters; the instrument must be 



Table 3-2. Alphabetic Characters Used 
in Model 172B* 



ASCII 

Char- 

acter 


Key- 

board 

Key 


Action (A) 
or 

Setting (S) 


Comments 


A 


AMPL 


s 


Amplitude 


B 


MODE 


s 


Mode 


C 


FUNG 


s 


Function 


D 


OFST 


s 


Offset and dc voitage 


F 


FREQ 


s 


Frequency 


G 


ADR 


A 


Display GPIB address 


1 


EXEC 


A 


Execute 


J 


TRIG 


A 


Trigger 


M 


STOR 


S 


Memorize program (refer 
to paragraph 3.7.1) 


0 


GET 


A 


GET mode 


P 


OUTP 


S 


son ioad and output on/off 


Q 


SRQ 


S 


SRQ enable (refer to para- 
graph 3.6.5) 


R 


CMD RCL 


A 


Display last 37 program- 
ming input characters 


S 


SYM 


S 


Symmetry 


T 


TLK 


S 


Taik message specify 
(refer to paragraph 3.6.4) 


U 


LAST 


A 


Steps to previous num- 
bered stored setting 


V 


AMPL DEF 


S 


Specify ampiitude units 
(refer to paragraph 3.3.2.1) 


w 


NEXT 


A 


Steps to next higher num- 
bered stored setting 


x 


TRM 


S 


Specify terminator character 
(refer to paragraph 3.6.6) 


Y 


RCL 


S 


Recail stored program 
(refer to paragraph 3.7.2) 


Z 


— 


S 


Same as Y** 



‘Characters not listed are not used. 

“For compatibility with previous instruments. 



enabled for these as well. Any sequence of characters 
(called the argument of the setting) which gives the 
new value is acceptable. For example, all of the se- 
quences in table 3-4 will cause the value 100 to be 
programmed. 

The numbers to the left of the “E” are the mantissa: 
the digits to the right (only two are allowed) are the ex- 
ponent. The result value is the mantissa times 10 to 
the exponent power. 
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Only one decimal point and one ,"E" (keyboard EXP) 
are allowed per number; additional ones are ignored. 
The sign toggle character may appear any number of 
times. It causes the sign of the mantissa (if “E” has 
not been programmed) or the exponent (if “E" has 
been programmed) to be reversed (if negative, then 
positive, and vice versa) each time it appears. Any 
number of nonprogramming characters may be in- 
terspersed with the numeric characters, as they have 
no effect. If an undesired value is entered, the CLR 
key can be used to erase it. 



Table 3-3. Numeric Characters Used 



ASCII 

Character 


Keyboard 

Key 


Function 


0 


0 


Numeric digit 


1 


1 


Numeric digit 


2 


2 


Numeric digit 


3 


3 


Numeric digit 


4 


4 


Numeric digit 


5 


5 


Numeric digit 


6 


6 


Numeric digit 


7 


7 


Numeric digit 


8 


8 


Numeric digit 


9 


9 


Numeric digit 


• 


- 


Decimal point 


- 


+ 1 - 


Toggle sign 


E 


EXP 


Indicates multiplication 
by 1 0 raised to a power 



Several parameters require codes for specific selec- 
tions: for example, the function codes of 0 thru 7 to 
select sine, triangle or square waves, etc. Refer to 
table 3-5 for parameter codes. 

Since the number input format is so general, the 
microprocessor must be told when the last numeric 
character has been entered so it can evaluate the 
number. This is done by programming either an alpha- 
betic, special or terminator character. When this is 
done, the new value is first tested to see if it is a legal 
value for the setting being changed. If it is not legal, 
an error message is displayed on the front panel, and 
the setting value is not changed. If it is legal, the new 
value is entered into the instrument’s memory; 
however, it is not sent to the analog circuits. That can 
be done only by programming the “I" action (EXEC 
key on the front panel) or the Group Execute Trigger 
(GET). 



When a new value is entered into the instrument 
memory, it is rounded to the number of significant 
digits specified by the setting being changed, as 
specified by table 3-6. Review table 3-1 for examples 
of command structure. 



Table 3-4. Examples of Value Programming 



ASCII 


Keyboard 


Standard Notation 


100 


100 


100 


0100 


0100 


100 (leading zeros are ig- 
nored) 


1E2 


1 EXP 2 


1 X10= 


.01 E4 


.01 EXP 4 


.01 X10‘ 


.01 E304 


.01 EXP 304 


.01 X 1 0* (last two expo- 
nent digits only are used) 


1000E-1 


1000 EXP -1-/- 1 


1000x10-' 


IE-2- 


1 EXP + 1 - 2 +/- 


1X10* (two minus signs 
cancel) 


1E.2 


1 EXP .2 


1 XIO* (decimal points in 
exponent are ignored) 



Table 3-5. Codes 



Function (C) Codes 


Sine 


0 


Triangle 


1 


Square 


2 


DC 


4 


+ Pulse 


6 


- Pulse 


7 


Mode (B) Codes 


Continuous 


0 - 


Triggered 


1 


Gated 


2 


Synthesized (option) 


3 


Triggered Haverwave 


4 


Gated Haverwave 


5 


External Phase Lock 


6 - 


Output Load (P) Codes ~ 


Load Out, Output On 


0 


Load In, Output On 


1 


Load Out, Output Off 


2 


Load In, Output Off 


3 



Symmetry (S) Codes 



50% 

10% - 90% 



0,5 or 
50 

1-9 or 
10-90 



AmpI (V) Codes 



V p-p into son 

Vrms 

dBm 



Talk (T) Codes 



Status 
Error Status 
Service Request Status 
Value of Setting 



GET (O) Codes 



Select Previous Num- 
bered Stored Setting 
and Trigger 

Trigger on GET 

Select Next Numbered 
Stored Setting and 
Trigger 
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Table 3-6. Round Offs 



Letter 


Setting 

Name 


Number of Digits 


A 


Amplitude 


3 if setting is less than 10 

4 if setting is greater than or equal 
to 10 

For example: 

1.5 (not rounded, has only 2 digits) 
1.853 (1.85) 

96.56E-1 (9.66) 

14.997 (15.00), illegal amp! 


0 


Offset 


3 


F 


Frequency 


If synthesizer is installed: 

5 if setting is less than 10 MHz 

6 if setting is greater than or equal 
to 10 MHz 

If synthesizer option is not installed: 

3 if setting is less than 10 MHz 

4 if setting is greater than or equal 
to 10 MHz 


S 


Symmetry 


1 


All other settings 


Nearest integer 



3.3.1 Frequency 



“F” followed by its argument denotes frequency in 
hertz. The argument value may be between 1 .000 x 1 0’“ 
and 1 .29999 X 10', fixed or floating. Refer to table 3-6 
for round offs. In addition, the special argument value 
of zero is permitted. When this is programmed, the 
frequency magnitude is set to zero, but the range is 
left at its previously programmed value. This facility 
allows calibration and wide ranging analog voltage 
controlled frequency sweeps. 

3.3.2 Amplitude 

3.3.2.1 Amplitude Definition 

"V” followed by its argument selects the amplitude 
programming mode. The argument may be 0, 1 or 2. 
Round off is to one digit. 

0 Selects volts peak-to-peak into 50Q 

1 Selects Vrms 

2 Selects dBm 



3.3.2.2 Ail Waveforms 

"A” followed by its argument denotes amplitude (in 
volts peak-to-peak into 50n, in Vrms or in dBm, de- 
pending on the amplitude mode code (refer to 
paragraph 3. 3. 2.1). The argument value may be be- 
tween 1.00x10"’ and 1.499x10’ (1 mVrms to 

5.3 Vrms, - 56 to 27.4 dBm), fixed or floating. Round 
off is to 3 digits to 10V p-p and to 4 digits from 10 to 
15V p-p. A minus sign in the mantissa will invert the 
waveform. 

NOTE 

When offset is used, three digit resolution 
of offset or amplitude may be reduced in 
some cases. (Refer to paragraph 3.3.3.) 

3.3.2.3 Pulses 

The positive and negative pulses are special cases of 
the offset square wave. The pulses are square waves 
that the microprocessor automatically offsets, so that 
the negative peak in -f pulse mode and the positive 
peak in the - pulse mode are always at zero volts, 
regardless of the amplitude programmed. With this in 
mind, the rules and notation used in paragraphs 3. 3. 2. 2 
and 3.3.3 are applicable to the pulses. 

3.3.3 Offset and DC Voltage 

“D” followed by its argument denotes offset (or, with 
no waveform, dc voltage) value in volts. (Offset is in 
volts regardless of amplitude mode.) The argument 
may be between - 7.49 and 7.49 and may be a fixed 
or floating point. Round off is to 3 digits. The combined 
waveform and offset cannot exceed ± 7.5V peak. As 
offset is increased, it is usually necessary to decrease 
the waveform peak-to-peak amplitude to stay within 
the peak limit; otherwise, waveform clipping will 
result. 

The amplitude and offset are not completely inde- 
pendent of one another, because they share a com- 
mon output amplifier and attenuator (see figure 3-2). 
In certain cases it may be necessary to decrease the 
number of digits of resolution of amplitude or offset in 
order to prevent clipping in the output amplifier or to 
make the programmed value of offset (or amplitude) 
appear at the output despite an unfavorable at- 
tenuator setting necessitated by a larger value of 
amplitude (or offset). 

The sum of amplitude and offset control the output 
amplifier and attenuator. The output amplifier is limited 
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to ± 7,5 volts peak and a 3 digit input (X.XX), and the 
attenuator can operate at only one value, X10°, x10‘\ 
X 1 0'" or X 1 0'". 

If the absolute peak value at the amplifier is ever 7.50 
or greater, logic decreases the amplifier input 
(amplitude + offset) by a factor of 10 and, to maintain 
the same value, decreases attenuation by a factor of 
10 also. 




Figure 3-2. Hardware Diagram of Ampiitude 
and Offset Generation 



To determine if there is clipping or loss of resolution, 
perform the following calculation (ampiitude in volts 
peak-to-peak). 

1. Add the absolute value of the desired offset 
value to 1/2 the absolute value of the desired 
amplitude. If the sum exceeds 7.49, clipping will 
occur. It not, go on to step 2 to determine if loss 
of resolution will occur. 

2. Write the larger of the absolute amplitude or ab- 
solute offset in the form N.NNxiO*, where 
N.NN is between 1 .00 and 9.99. 

3. Take the sum of amplitude and offset computed 
in step 1 and write it in the form MM. MM x 10*, 
where x is the exponent computed in step 2. If 
MM. MM is greater than 7.49, then one digit of 
resolution must be lost from both amplitude and 
offset in order to prevent the output amplifier 
from clipping. 



4. Perform this step, if step 3 did not result in a loss 
of resolution. Write the amplitude or offset, 
whichever is smaller in absolute value, in the 
form YY.YYZZZx 10*, where x is the exponent 
computed in step 2. If any of the digits in ZZZ are 
nonzero, then resolution is lost, because only 
YY.YY can be used to program the waveform 
generator circuits. 

Example A 

Amp! = -3.43 

Offset = 4.25 

Step 1 4.25+ 1.72 — 5.97. There is no clipping. 

Step 2 Absolute offset is larger. 

4.25 = 4.25 X 10°. Therefore, x = 0. 

Steps 5.97 = 5.97 X 10°. Therefore, there is no loss 
of resolution in either parameter. 

Step 4 Absolute amplitude is smaller. 

-3.43 = 3.43000 X 10°. Therefore, there Is 
no loss of resolution anywhere. 

Example B 

Am pi = .0964 

Offset = .720 

Step 1 . 720+ .0482 = . 7682. There is no clipping. 

Step 2 .720 = 7.20 X 10'\ x = -1. 

Step 3 . 7682 = 7.682x 10’'. Since 7.682 exceeds 
7.49, there will be a loss of one digit of resolu- 
tion in both amplitude and offset. This means 
that the offset will be . 720 and the amplitude 
will be .096 (not .0964). 

Step 4 Not required. 

Example C 

Am pi = 2.58 

Offset = .123 

Step 1 .123+ 1.29 = 1.413. There is no clipping. 

Step 2 Absolute amplitude Is larger. 

2.58 = 2.58 X 10°. Therefore, x = 0. 

steps 1.413= 1. 41 3x 10°. No loss of resolution so 
far. 

Step 4 Absolute offset is smaller. 

.123 = 0.12300x 10°. YY.YY = 00.12, III 
= 300. Therefore, one digit is lost in the off- 
set, which will be . 120, not . 123. 
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3.3.4 Function 

"C” followed by its argument denotes waveform 
selection. The argument may be one of the following. 
Round off is to nearest integer. 

0 Selects sine wave 

1 Selects triangle wave 

2 S8i©cis squar© wav© 

4 Selects dc voltage 

6 + pulse 

7 - pulse 

3.3.5 Mode 

“B” followed by its argument selects instrument 
mode. The argument may be 0 to 6. Round off is to 
one digit. The following modes are illustrated in fig- 
ure 3-3. 

0 Selects continuous. The generator runs con- 
tinuously with parameters as programmed. 



6 Selects external phase lock. When programmed 
within 2% of the TTL-level 10 Hz to 13 MHz 
signal present at the 4 > LOCK IN BNC, the 
generator phase locks to that reference signal. 



Figure 3-3 shows the waveforms and their phase rela- 
tionship relative to the sync output and two controlling 
input signals; trigger and phase reference. The wave- 
forms are sine, triangle and square plus their inverted 
forms. In the continuous mode, a trigger input has no 

/-I rA ! r^ /-% 

cjiitruL, atiu 111 u i^^^i ai lu iiiuu^o, f^i lao^ 

reference input has no effect. 



In triggered and gated modes, notice that square 
waveforms do not change state immediately upon be- 
ing triggered. Trigger duration has no effect on trig- 
gered output, but does on gated output. The cycle 
count on the gated sine wave shows that when the 
gate signal ends in the shaded area; that is, between 
the positive peak of cycle 2 and positive peak of cycle 3, 
cycle 3 will be completed. In the haverwave modes, 
waveforms start at a peak value; all other waveforms 
are normally symmetrical about signal ground. Notice 
the symmetry control effects shown in one series of 
waveforms. Symmetry may be set at any multiple of 
1 0% from 1 0 to 90% . Fifty percent is normal symmetry. 



3.3.6 Load and Output 



1 Selects triggered. The generator is quiescent un- 
til a negative going TTL pulse is fed to the TRIG 
IN BNC, the TRIG key is pressed, a “J” is pro- 
grammed or a GET is programmed, which 
causes one cycle of the selected waveform to 
be generated. 

2 Selects gated. The generator is quiescent until a 
negative going TTL pulse is fed to the TRIG IN 
BNC, which causes the generator to run for the 
duration of the pulse. 

3 Selects synthesized (an option). The generator is 
phase locked to a frequency synthesizer for 
5 V 2 digit frequency resolution. (Refer to para- 
graph 1.2 for signal accuracy and purity.) 

4 Selects triggered haverwave. As for triggered 
except the quiescent level is at the negative 
peak voltage (can be offset or inverted for 
desired level). 

5 Selects gated haverwave. As for triggered haver- 
wave except the generator runs continuously for 
the duration of the TTL level pulse fed to the 
TRIG IN BNC. 



“P” followed by its argument selects the output and 
internal 50n load status. The argument may be 0 to 3. 
Round off is one digit. 

0 Disconnects the internal load and connects the 
generator directly to the outside circuit. 

1 Connects the internal load and connects the 
generator to the outside circuit. 

2 Disconnects generator output and disconnects 
internal load. 

3 Disconnects generator output and connects in- 
ternal load to the outside circuit. 

3.3.7 Symmetry 

"S” followed by its argument controls the percent of 
on, or active, time of the total time for the selected 
signal. Symmetry operates on frequencies up to 
999,990 Hz. Round off is to one digit. 

The argument may be 0 to 9 or 1 0 to 90. Round off one 
digit. The effect of symmetry control is illustrated in 
figure 3-1. 
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SYMMETRY 10% SYMMETRY 50% 



GATED HAVERWAVE MODE 



TRIGGER 

INPUT 

(TTL) 

SYNC OUT 
(TTL) 

SELECTED 









0, 5 or 50 selects 50% 

1 or 1 0 selects 1 0% 

2 or 20 selects 20% 

1 i 

9 or 90 selects 90% 

3.3.8 Executing the Program 

“I” without an argument transfers the programmed 
values to the waveform generator circuits; that is, ex- 
ecutes the program. No waveform changes can be 
made except with this command. This action also 
checks the following groups of parameters for con- 
sistency. 

1 . Amplitude and offset — an error is signalled if 
their combined values are so high that clipping 
occurs in the output amplifier. 

2. Frequency and mode — an error is signalled if 
the mode is synthesized and the frequency is 
below 10 Hz. 

NOTE 

Individually valid programmed setting 
values are sent to the waveform generator 
circuits whether or not a consistency error 
is found. 

Execution of a program can also be com- 
manded with the GPIB Group Execute Trig- 
ger (GET) command. In this case no error 
checking is done. 

3.3.9 GPIB Address 

“G” without an argument causes the address to be 
displayed. The address (0 to 30) is set by a set of 
switches on the rear panel. 

3.3.10 Trigger 

“J" without an argument causes a trigger pulse to be 
sent to the analog circuits when in triggered or trig- 
gered haverwave mode. This has the same effect as 
applying a trigger pulse to the TRIG BNC, pressing the 
keyboard TRIG or programming a GET. 

3.3.11 Command Recall 

“R” without an argument will display the last 37 char- 
acters sent to the instrument. These characters are 
not returned to the controller over the GPIB. The 



display uses a 64 character subset of the full 128 
character ASCII code: character codes 20,6 thru 5F,6. 
The other characters are displayed as the first set of 
64; they are mapped into the first set by their six least 
significant digits. This function is used for trouble- 
shooting. This character has additional stored pro- 
gram functions. (Refer to paragraph 3.7.2.) 

3.3.12 Errors 

Whe>n a nnnlpnitimatp arniimpnt is nrnnrpmmpH an 

^ . .w. w... gw.. . .w w. , w. . . 

error message is generated. If an error occurs in a 
programmed setting, the previous value is retained. If 
the error was caused by programming from the front 
panel, an error display will appear on the front panel 
display. If the error was caused via the GPIB, a service 
request will be made if service request is enabled 
(refer to paragraph 3.6.5). 

3.4 OPERATING MODES 

3.4.1 Initial Conditions 

At power on, the instrument is set as follows: 1 kHz, 
IV p-p, continuous, symmetrical sine wave with the 
output off and the internal 50Q load not in the circuit, 

3.4.2 Operating as a Basic Waveform Generator 

When operating as a basic waveform generator, the 
generator runs continuously with parameters as pro- 
grammed. 

1 . Make rear panel 500 OUT and SYNC OUT con- 
nections for signal and sync, as required. 

2. Refer to paragraph 3.6 if programming remotely. 

3. The output must be programmed on (PO or PI). 
(Refer to paragraph 3.3.6.) The mode must be 
continuous (BO). (Refer to paragraph 3.3.5.) 

4. Program the desired waveform, symmetry, fre- 
quency, amplitude and offset. (Refer to para- 
graphs 3.3.1 through 3.3.4 and 3.3.7.) 

5. Execute the program. (Refer to paragraph 3.3.8.) 

3.4.3 Operating as a Triggered or 
Gated Generator 

See figure 3-3 for mode and waveform illustrations. 

Triggered The generator is quiescent until a nega- 
tive going TTL pulse is fed to the TRIG IN 
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Triggered BNC, the TRIG key is pressed or a “J” 
(Cont) or GET is programmed, which causes 
one cycle of the selected waveform to 
be output. 



Gated As for triggered, except the generator 
runs continuously for the duration of the 
TTL level pulse fed to the TRIG IN BNC, 



Triggered As for triggered except the quiescent 
Haverwave level is at the negative peak voltage (can 
be offset or inverted for desired level). 



Gated As for triggered haverwave except the 
Haverwave generator runs continuously for the 
duration of the TTL level pulse fed to the 
TRIG IN BNC. 



1 . Make rear panel 50Q OUT and SYNC OUT con- 
nections for signal and sync, as required. 

2. Refer to paragraph 3.6 if programming remotely. 

3. The output must be programmed on (PO or PI). 
(Refer to paragraph 3.3.6.) The mode must be 
triggered (B1), triggered haverwave (B4), gated 
(B2) or gated haverwave (B5). (Refer to para- 
graph 3.3.5.) 

4. Program the desired waveform, symmetry, fre- 
quency, amplitude and offset. (Refer to para- 
graphs 3.3.1 through 3.3.4 and 3.3.7.) 

5. Execute the program. (Refer to paragraph 3.3.8.) 
The generator has no output until a trigger signal 
is applied. 

6. If triggering with a TTL signal at the TRIG IN BNC 
or gating, apply a TTL low at the TRIG IN BNC for 
one cycle of waveform (triggered or triggered 
haverwave mode) or a burst of waveform for the 
duration of the TTL low (gated or gated haver- 
sine mode). If triggering at the front panel, press 
TRIG. If triggering on the bus, program a “J” or 
a GET. 

3.4.4 Operating as a Voltage Controlled or 
Frequency Modulated Generator 



VCG operation is the same as the basic waveform 
operation (refer to paragraph 3.4.2) plus the connec- 
tion of a VCG voltage source to the VCG (FM) IN con- 
nector. Input impedance is 5 kQ. Input is disabled 
when mode is synthesized or external phase lock. 



The VCG input, either dc or ac, can be used to exter- 
nally control the frequency of the 50n OUT signal. A 



positive voltage applied to the VCG IN connector will 
increase the generator frequency, and a negative 
voltage will decrease the frequency within the range 
of operation. 

Figure 3-4 illustrates the voltage required to change 
the programmed frequency to a desired output fre- 
quency. For example, if 500 Hz is programmed fre- 
quency, a 2.5 volt VCG input will change the frequency 
to 1 kHz. Frequency can only be changed within a 
range and is limited in each range according to fig- 
ure 3-5. Range is defined as an exponent of the x 10 
multiplier (see figure 3-5). 

For wide range sweeping with a zero to a positive 
sweep voltage, use the special zero-frequency capa- 
bility. Set frequency mantissa to zero (FOI) to set a fre- 
quency under the lower defined limits of figure 3-5. 
The range remains as the last frequency range set. 

3.4.5 Operating as a Frequency Synthesizer 
(an Option) 

The generator with synthesizer option is phase locked 
to a frequency synthesizer for 5V2 digit frequency 
resolution. (Refer to paragraph 1 .2 for signal accuracy 
and purity.) 



1 . Make 500 OUT, SYNC OUT, REF IN and REF 
OUT connections for signal and sync, as required. 



FREQUENCY 




MANTISSA OF 


PROGRAM (FM) 


13 -] 


IN 




12 - 


-7 -] 


FREQUENCY 






MANTISSA OF 


11 - 


-6 - 


OUTPUT 


10 - 


-5 ■ 


0 1 




9 - 


-4 - 


1 - 




8 - 


-3 - 


2 - 




7 - 


-2 - 


3 - 




6 " 


-1 - 


4 ♦ 




5 • 


0 - 


5 - 




4 ■ 


1 - 


6 - 




3 - 


2 - 


7 - 




2 - 


3 - 


8 - 




1 - 


4 - 


9 - 




0 -1 


5 - 


10 - 






6 - 


11 - 






7 -1 


12 - 








13 -1 





Figure 3-4. VCG (FM) Nomograph 
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EXPONENTS (RANGES) 

‘When program is stated with one digit to the left of the 
decimal (or two digits to the left of the decimal for values >10 
in the 10' range). 

Figure 3-5. VCG Range Limits 



2. If an external 10 MHz reference is to be used, 
apply the signal to REF IN. (This signal is then 
available at REF OUT.) To use an external 
reference signal, apply a sine or square wave 
within ±3 ppm of 10.0 MHz, 1 to 10 Vrms and 
50 ±8% duty cycle to the REF IN BNC. 

3. Refer to paragraph 3.6 if programming remotely. 

4. The output must be programmed on (PO or PI). 
(Refer to paragraph 3.3.6.) The mode must be 
synthesized (B3). (Refer to paragraph 3.3.5.) 

5. Program the desired waveform, symmetry, fre- 
quency, amplitude and offset. (Refer to para- 
graphs 3.3.1 through 3.3.4 and 3.3.7.) 

6. Execute the program. (Refer to paragraph 3.3.8.) 

3.4.6 Operating as a DC Voltage Source 

DC voltage output amplitude is programmed as offset. 

Attenuation can be programmed directly in this mode. 

1 . Refer to paragraph 3.6 if programming remotely. 

2. The output must be programmed on (PO or PI). 
(Refer to paragraph 3.3.6.) The function must be 
DC (C4). (Refer to paragraph 3.3.4.) 

3. Program offset for the desired dc amplitude. 
(Refer to paragraph 3.3.3.) 



4. Execute the program. (Refer to paragraph 3.3.8.) 

3.4.7 Operating as a Phase Lock Generator 

When programmed within 2% of the TTL level 10 Hz 
to 13 MHz signal present at the 4> LOCK IN BNC, the 
generator phase locks to that reference signal. 

1 . Refer to paragraph 3.6 if programming remotely. 

2. The output must be programmed on (PO or PI). 
(Refer to paragraph 3.3.6.) The mode must be 
external phase lock (B6). (Refer to para- 
graph 3.3.5.) Program the frequency to within 
2% of the external reference frequency. 

3. Program the desired waveform, symmetry, 
amplitude and offset. (Refer to paragraphs 3.3.1 
through 3.3.4 and 3.3.7.) 

4. Apply the 10 Hz to 13 MHz reference signal to 
the 4> LOCK IN BNC. 

5. Execute the program. (Refer to paragraph 3.3.8.) 

3.5 FRONT PANEL OPTION 

3.5.1 Keyboard and Display 

Keyboard controls are listed in tables 3-2 and 3-3. 
Readout for the key functions are listed in table 3-7. 
Readout is literal and in two slightly different modes; 
for example, for frequency, amplitude and offset. 
When FREQ, AMPL or OFST keys are pressed, as for 
an inquiry as to status, the words MICROHERTZ, 
MILLIVOLTS, etc., are used, whereas when the 
operator starts keying in the parameter argument, no 
unit of measure is displayed. Coded parameters, such 
as symmetry, function, mode and output, show their 
programmed argument in parentheses. 

3.5.2 Display 

The single quote character (’) is used to cause a string 
of characters to be displayed on the front panel self- 
scan display. This is accomplished by first program- 
ming a single quote, then the characters to be 
displayed, followed either by another single quote or 
by the terminator character. When the second quote 
or the terminator is programmed, the first 37 charac- 
ters programmed after the first quote are displayed on 
the front panel. If fewer than 37 characters are pro- 
grammed, then blanks are added to fill the display. 

Examples ( a indicates a blank character): 
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Table 3-7. Key and Readout 





Readout (lower case words added 




Readout (lower case words added 


Key 


for understanding only) 


Key 




for understanding only) 


ADR 


GPIB = (Decimal Address, ASCII listen character 


EXEC 


FR (frequency) AM (amplitude) OFS (offset) 




and ASCII talk character) 












TRIG 


172 TRIGGERED 


AMPL DEE 


AMPLITUDE IN VOLTS PEAK-TO-PEAK (0) or 










AMPLITUDE IN VRMS(1)or AMPLITUDE IN DBM (2) 


CLR ENTY 


Clears any unexecuted setting of the last parameter 
entered 


CMD RCL 


Lists last 37 characters programmed (refer to 










tables 3-2 and 3-3) 


SRQ 


SRQ ENABLED or SRQ NOT ENABLED 


OUTP 


OUTPUT ON, 50 OHM LOAD OUT (0) or OUTPUT 


TLK 


TALK RESPONSE (0, 1, 2 or 4) selected 




ON, 50 OHM LOAD IN (1) or OUTPUT OFF, 50 OHM 










LOAD OUT (2) or OUTPUT OFF, 50 OHM LOAD IN (3) 


TRM 


TERMINATOR IS; (ASCII character) (decimal value) 


FREQ 


FREQUENCY MICROHERTZ or 


+ 1- 




- or blank (implies " + ”) 


MILLIHERT7 or 






HERTZ or 
KILOHERTZ or 


GET 


PREVIOUS STORED SETTING ON GET (-1) or 
EXECUTE AND TRIGGER ON GET (0) or NEXT 
STORED SETTING ON GET (1) 

SETTING STORED or SETTING 




MEGAHERTZ 




AMPL 


AMPLITUDE MILLIVOLTS or 


STOR 




VOLTS 


DELETED (1 throuoh 2401 


OFST 


OFFSET MILLIVOLTS or 

VOLTS 


RCL 






SYM 


% SYMMETRY CO. L 2, - - - or 9) 


NEXT 




- SETTING RECALLED 


FUNC 


FUNCTION IS SINE (0) or TRIANGLE (1) or 
SQUARE(2)orDC(4)or -i- PULSE(6)or - PULSE(7) 


LAST 






MODE 


MODE IS CONTINUOUS (0) or TRIGGERED (1) or 
GATED (2) or SYNTHESIZED (3) or TRIGGERED 
HAVERWAVE (4) or GATED HAVERWAVE (5) or 
EXTERNAL PHASE LOCK (6) 









NOTE: The three right-most characters of the display will show the status of the GRIB interface: a "Q" after an error has occurred, an "R" 
when in remote control, and a "T" for Talk or an "L” for Listen. 



Three Programmed Inputs 

1. THIS^S^A^29^CHARACTER STRING’ 

2. ’THIS^STRING^IS^TOq^LONG^TO^DISPLAY/^ENTIRELY’ 

3. ” (no character in string) 

The Resulting Displays 

1. THIS;,JS^A^29^CHARACTER^STRING^^ ^ 

2. TH IS^STRI NG^S/roq^LONG/vTO^DISPLAY/^EN 

3. (blank display) 

3.6 GPIB INTERFACE 

The GPIB interface is an implementation of IEEE 
Standard 488-1975. It supports the following interface 



functions; Source Handshake (SH1), Acceptor Hand- 
shake (AH1), Talker (T6), Listener (L4), Service Re- 
quest (SR1), Remote Local (RL1), Device Clear (DC1) 
and Device Trigger (DTI). Devices connected to the 
GPIB can have one or more of the three capabilities; 
talk, listen and control. The talk capability allows a 
device to send data (such as voltmeter or counter 
readings) out over the bus. The listen capability allows 
a device to receive data (such as device programming 
information or a printer receiving data to be printed) 
from the bus. The control capability allows a device to 
control the flow of data over the bus. Although there 
may be more than one device connected to the GPIB 
with control capability, only one device at a time may 
exercise that capability on the bus. One device’s con- 
trol capability must be active at all times; this device 
is called the controller. 

Programming examples are given In Appendix C. 
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Table 3-8. GPIB Lines and Commands 



Bus Lines 


Did - DI08 


Data In/Out Lines 


ATN 


Attention 


DAV 


Data Available 


NRFD 


Not Ready For Data 


NDAC 


Not Data Accepted 


EOl 


End Or Identify 


ncM 

nuiM 


Di!innr»to CnoKIcs 

1 IWI 1 iWlV./ 


SRQ 


Service Request 


IFC 


Interface Clear 



GPIB Commands 



Listen Address 
Talk Address 
Secondary Address 
Universal Commands 
DCL 


Device Clear 


SPE 


Serial Poll Enable 


SPD 


Serial Poll Disable 


Addressed Commands 
GTL 


Go To Local 


SDC 


Selective Device Clear 


GET 


Group Execute Trigger 



3.6.1 Bus Lines Defined 



The GPIB consists of 16 signal lines, as shown in 
table 3-9. Their functions are: 

DI01-DI08 These eight lines (Data In/Out) are used 
to send commands and data encoded as 
8 bit binary numbers (bytes). 

ATN This line (Attention) is operated only by 

the controller. It specifies whether the 
information on lines DI01-DI08 is data 
(false) or a command (true). Whenever 
ATN is set true, no activity is allowed on 
the bus except for controller-originated 
messages; additionally, every device 
connected to the bus is required to 
receive and process every command 
sent by the controller. 

DAV, NRFD, These are the "handshake” lines (Data 
NDAC Valid, Not Ready For Data and Not Data 
Accepted) which regulate the transmis- 
sion of information over the lines DI01- 
D108. For each command or data byte 
transferred, a complete handshake cycle 



DAV, NRFD, must occur. This handshake is designed 

NDAC to hold up the bus until the slowest 

(Cont) device has accepted the information. 

EOl When ATN is false, this line (End Or 

Identify) indicates that the data on lines 
DI01-DI08 is (true) or is not (false) the 
last byte of a data message. When the 
1 72B receives a data byte with EOl true, 
it automatically supplies a terminator 
character (refer to paragraph 3.6.6) 
following the data byte. When the 172B 
transmits the last byte of a message 
(which is always a terminator character), 
it also sets EOl true. 

REN This line (Remote Enable) is used to con- 

trol whether devices on the GPIB are in 
local or remote mode. In local mode, 
devices respond to front panel com- 
mands and do not respond to GPIB origi- 
nated commands. In remote mode, the 
situation is reversed: GPIB originated 
commands are obeyed, while front 
panel commands are ignored. A device 
enters the remote state whenever it 
receives its listen address (refer to 
paragraph 3.6. 2.1) at the same time as 
REN is in the remote state. The device 
then stays in the remote mode until 
either the REN line is put in the local 
state or the device receives a Go-To- 
Local (GTL) command or the LOCAL 
front panel key is pressed while the in- 
terface is not in the local lockout state 
(refer to paragraph 3.6.2.4d). 

SRQ This line (Service Request) is used by 

the devices on the bus to signal the con- 
troller that they need attention. (Refer to 
paragraph 3.6.5 for 172B Service Re- 
quest Enable.) Since the SRQ line is 
common to ail devices, additional tests 
must be made to determine which 
devices are signalling. The Serial Poll 
capability is usually employed to ac- 
complish this. 

IFC This line (Interface Clear) is used by the 

controller to reset the interface logic in 
all devices connected to the bus to a 
known initial state. 
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3.6.2 GPIB Commands 

Commands are sent over lines DI01 - DIOS with ATN 
true. They are divided into five classes. 

3.6.2.1 Listen Addresses 

Listen addresses are used to command a device to 
read any data bytes transmitted over lines DI01 - DIOS. 
There are 31 different available addresses (hexa- 
decimal codes 20 thru 3E, ASCII codes "SP” thru 
A 32nd address, called unlisten (hexadecimal 
3F, ASCII is used to command all devices not to 
read data bytes. The 172B listen address is selected 
by the rear panel DIP switch, which specifies the 
lower 5 bits of the address. (Refer to table 2-2.) 

3.6.2.2 Talk Addresses 

Talk addresses are used to command a device to 
transmit data over lines DI01 - DI08 whenever ATN is 
false. There are 31 different available addresses (hexa- 
decimal codes 40 thru 5E, ASCII codes “@” thru "t ”). 
A 32nd address, called untalk (hexadecimal 5F, ASCII 
" — is used to command all devices to cease talk- 
ing. The lower 5 bits of the 1 72B talk address are 
selected by the same rear panel DIP switch used to 
select the listen address. Thus, if the 172B listen ad- 
dress is hexadecimal 21 (ASCII the talk address 
is hexadecimal 41 (ASCII “A”). 

3.6.2.3 Secondary Addresses 

Secondary addresses are used following a talk or 
listen address to provide the ability to address more 
than the 31 devices provided for by simple talk or 
listen addresses. Secondary addresses are ignored 
by the 172B. 

3.6.2.4 Universal Commands 

Universal commands are used to command a device 
to perform designated actions. Universal commands 
are recognized at all times. Universal commands per- 
formed by the 172B are: 

1 . Device Clear (DCL) — resets the following set- 
tings to the power on state. 

AMPLITUDE 1 VOLT 

OFFSET 0 VOLTS 

FREQUENCY 1 kHz 

MODE CONTINUOUS 

FUNCTION SINE 



LOAD OUTPUT OFF, LOAD OUT 

SYMMETRY 50% 

This information is also set into the waveform gener- 
ating circuitry. 

2. Serial Poll Enable (SPE) — causes the instrument 
to engage in a serial poll by responding with the 
serial poll status byte when addressed as a talker. 
Data line DI07 will be on, if service is being re- 
quested on the SRQ line (in particular, the status 
byte will be an “E”, if service is being requested, 
zero, if not). When the status byte is read, it is 
reset to zero, and the SRQ line is released (of 
course, it may still be held down by other 
devices). The status byte is also available by 
reading the 1 72B talk message number 2. When 
this message is read, the status byte is reset to 0 
and SRQ released as for the serial poll. 

3. Serial Poll Disable (SPD) — removes the instru- 
ment from the serial poll mode activated by the 
SPE command. 

4. Local Lockout (LLO) — causes the GPIB inter- 
face to enter a state where the front panel 
LOCAL key is inoperative. Once in this state, the 
only way to take the interface out of it is to put 
the REN line in the local state (refer to para- 
graph 3.6.1). Local lockout must be sent to the 
172B to totally disable front panel modification 
of the state of the instrument. 

3.6.2.S Addressed Commands 

Address commands are used to command a device to 
perform designated actions. Addressed commands 
are recognized only when the instrument is addressed 
as a listener. Addressed commands performed by the 
172B are: 

1 . Go To Local (GTL) — commands the 1 72B to go 
to the local mode (refer to paragraph 3.6,1 for 
explanation of REN line). 

2. Selective Device Clear (SDC) — causes the 
same action as for Device Clear (DCL) com- 
mand (refer to paragraph 3. 6. 2. 4). 

3. Group Execute Trigger (GET) — causes the 
same actions as specified by the GET mode 
(“0”) argument (refer to paragraph 3.6.7). If the 
172B's microprocessor is idle (i.e., not process- 
ing a previously sent programming string), a GET 
command will be completed within 2 ms of 
receipt. Otherwise, it will not be done until cur- 
rent programming is processed. 
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Figure 3-6. Status Formats 
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3.6.3 GPIB Data Transfers 

The 172B will both accept programming characters 
and transmit status information over the bus. To pro- 
gram the instrument, first send the listen address 
(with ATN on), followed by the programming data (in 
ASCII, with ATN off). The instrument microprocessor 
accepts the data as fast as possible, until either 64 
characters are received or there is a pause during the 
transfer of data. At that time, the entire string of 
received characters is scanned by the microproces- 
sor, which carries out the programming instructions 
contained in it. While this is happening, the instrument 
can accept an additional 64 characters of data over 
the bus; if more are sent, the bus will hang until the 
microprocessor completes a scan and accepts the 
next 64 character string. Whenever the microproces- 
sor finishes scanning a string, it puts a display on the 
front panel which reflects the state of input processing 
at that point. If the EOl line is asserted while sending a 
character to the 172B, the currently programmed ter- 
minator character will be put into the input string 
following the character with the EOl. 

To read a message from the 172B, first send the talk 
address (with ATN on) over the bus. The instrument 
will then send the message currently selected by the 
Talk Message Select (T) setting. The last character of 



this message will be the currently programmed termi- 
nator character with the EOl line asserted. 

3.6.4 Talker 

"T” followed by its argument sets the particular type 
of status message sent by the 172B when asked to 
talk on the GPIB (see Appendix C, example 2). The 
argument may be 0 thru 4, except 3. Round off is to 
one digit. The argument codes are: 

0 Status message will give currently programmed 
waveform setting values. These will be the same 
as the values controlling the analog circuits if no 
new values were programmed since the last ex- 
ecute action. If this message is sent back to the 
1 72B as programming input at a later time, it will 
restore the frequency, amplitude, offset, mode, 
function, output and symmetry settings to the 
values they had when the message was read 
from the 172B. (See figure 3-6.) 

1 Status message will give a list of the first 12 er- 
rors since the last time this message was read 
from the instrument. After this message is read, 
the list of errors is cleared to blanks, so that a 
subsequent read will get only “E” until another 
error happens. 
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2 Status message contains the status byte which 
describes why the instrument is requesting ser- 
vice on the GPIB. It is the same byte which is 
read by a serial poll. Reading this message also 
turns off the service request if it was on. In the 
standard instrument, the only value defined for 
this byte is E for error. 

4 Status message gives the current value (if any) 
of the setting selected by the last alphabetic 
character sent to the 172B. If that character 
selects an action or a nonexistent setting, the 
response is a blank character. 

3.6.5 Service Request Enable 

"Q” followed by its argument suppresses or enables 
service requests. The argument may be 0 or 1 . Round 
oft is to one digit. The argument code is: 

0 Suppresses all service requests. 

1 Enables all service requests. 

3.6.6 End of String or Terminator Specification 

“X” followed by its argument designates a new End 
Of String (EOS), or terminator, character. The argu- 
ment is the decimal value of the ASCII character that 
is to be the new terminator: an EOS character 
recognized by the 172B. Any ASCII character is ac- 
cepted. 

The terminator character has two uses. During out- 
put, it is appended to the end of every response to a 
talk request on the GPIB. During input, it signals the 
end of a group of programming characters. Since it is 
always recognized, even in a quoted string, it can be 
used to insure that the instrument is in a known state, 
so that following programming characters will be in- 
terpreted correctly. 

At power on time, the EOS character is the line feed 
control character, ASCII character (LF) 10,o. When 
the 1 72B issues a talk message, the EOS character is 
the last byte sent. In addition, the End Or Identify (EOl) 
line is pulled low (END message) during the EOS char- 
acter transmission. If the GPIB controller does not 
look for the END message (EOl line low), and it does 
not recognize the Line Feed (LF) as a string ter- 
minator, a new EOS character will be needed. For ex- 
ample, to change the EOS character from an LF to a 
Carriage Return (CR), program an "XI 3". 



3.6.7 GET Mode 

“0” followed by its argument selects what actions oc- 
cur when a Group Execute Trigger (GET) command is 
sent to the 1 72B. The argument may be 0, 1 , or - 1 . 

0 Upon receipt of GET, the programmed waveform 
values are transferred to the waveform 
generator circuits, and then the microprocessor 
sends a trigger pulse if the mode is triggered or 
triggered haverwave. This is the same sequence 
of events that would occur if an Execute, then a 
Trigger action (“IJ”) were programmed, except 
that no error checking is done. 

1 Upon receipt of GET, the stored setting next in 
sequence after the last stored setting accessed 
is recalled if it exists (refer to paragraph 3.7.2). 
Then the actions described above for code 0 are 
performed. This is the same sequence of events 
that would occur if a Next Setting, an Execute 
and a Trigger action ("WIJ”) were programmed, 
except that no error checking is done. 

- 1 Upon receipt of GET, the stored setting previous 
in sequence before the last stored setting ac- 
cessed is recalled if it exists (refer to para- 
graph 3.7.2). Then the actions described for 
code 0 are performed. This is the same se- 
quence of events that would occur if a Previous 
Setting, an Execute and a Trigger action (“UIJ”) 
were programmed, except that no error check- 
ing is done. 

3.6.8 LOCAL Key 

Pressing the front panel LOCAL key switches the 
GPIB interface to the local mode if it is not in the local 
lockout mode. The “R” (remote) character on the 
right side of the display will go off when this key is 
pressed. This allows manual intervention in sequences 
of GPIB programming. If it is desired to totally prevent 
front panel alteration of the instrument’s state, the 
GPIB interface must be put into the local lockout 
mode (refer to paragraph 3.6. 2.4, item 4.). 

3.7 STORED PROGRAMS 

Up to 240 different states of the instrument can be 
stored in and recalled from Random Access Memory 
(RAM). The programs (groups of seven settings) 
stored in RAM are lost if instrument power is turned 
off. Each progrm contains information specifying in- 
strument frequency, amplitude, offset, mode, func- 
tion, symmetry and load; all other instrument settings 
are unaffected. 
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3.7.1 Storing Programs 

Programs may be stored by keyboard or a command 
received over the GPIB interface. To store a program, 
first program the seven settings (frequency, ampli- 
tude, etc.) which are remembered in a program to the 
desired value, if not already programmed. Then press 
the STOP key or program the letter “M”, followed by a 
number between 1 and 240, which identifies the par- 
ticular program. The previous program with that 
number assigned. If there was one, is erased by the 
entry of the new settings. In any case, the current 
values of the frequency, amplitude, mode, function, 
symmetry and load settings are stored into the selected 
program. When a program is stored, the settings are 
tested for consistency in the same manner as with an 
Execute command (refer to paragraph 3.3.8). The pro- 
gram is always stored whether or not errors were 
detected. 

3.7.2 Recalling Programs 

The information stored in a program may be 
recovered either from the front panel or by a com- 
mand over the GPIB, To recall from the front panel, 
press the RCL key, followed by the number of the 
desired program. When the next nonnumeric key is 
pressed, the seven settings stored in the selected pro- 
gram are transferred to the display memory and the 
analog scratch pad memory. Then data is available to 
be sent to the analog circuitry of the instrument, or, if 
desired, it may be examined and possibly altered by 
use of the front panel keys. Recalling a program over 
the GPIB is a similar process. First, a “Y” character is 
programmed, followed by the number of the desired 
program. When the number is terminated, the pro- 
gram information is transferred to the display and 
analog scratch pad memories, as above. To preserve 
compatibility with previous models, the CMD RCL key 
(“R”) and "Z” also access stored programs, acting 
like the letter “Y”. 

The identifying numbers of programs in RAM range 
from 1 through 240. If the number of a program which 
does not exist or an illegal identifying number is pro- 
grammed, an error will result. 

Pressing the NEXT key or programming “W” causes 
the program next in sequence after the last program 



program accessed to be recalled. This provides an 
automatic way to recall a sequence of programs. 
However, the programs need not be numbered con- 
secutively. If there is no program following the last 
program accessed, an error occurs. 

Pressing the LAST key or programming “U” causes 
the program previous in sequence before the last pro- 
gram accessed to be recalled. This action works like 
the NEXT (“W”) action previously described, except 
that programs are recalled in descending numeric 
order. 

3.7.3 Recalling Stored Settings 
for External Storage 

To save existing stored instrument settings, the set- 
tings stored at each address must be recalled to the 
analog scratch pad memory and placed on the GPIB 
as a status talk message, where they may be re- 
corded on magnetic tape or whatever. 

Program a status talk message (TO). Program a recall 
of the first stored settings (YX where X is 1 — 240). 
Place the scratch pad memory contents on the GPIB 
by sending the 172B talk address with ATN on. There- 
after, program “W” to call up the next stored settings. 
Continue the process until all settings are transmitted. 
(Refer to Appendix C, exampie 3.) 

3.7.4 Deleting Programs 

To delete a program, program the letter “M” followed 
by a minus sign and the number of the program to be 
removed. When the number is terminated, the pro- 
gram is removed from storage; there is no other effect. 

3.7.5 High Speed Recall 

When the GET mode (“O”) setting is set to either 1 or 
-1, a sequence of programs may be recalled in 
either ascending or descending order at high speed 
by sending Group Execute Trigger (GET) commands 
to the instrument (refer to paragraph 3.6.7). In this 
mode of operation, the next (or previous) program is 
recalled and executed, and the waveform circuits are 
triggered, all within 2 ms of receiving the GET com- 
mand. (Refer to Appendix C, example 4.) 
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CIRCUIT 



4 



SECTION 
DESCRIPTION 



4.1 INTRODUCTION 

The major components of the Modei 1 72B are shown 
in figures 4-1 , 4-2 and 4-3. The blocks in figure 4-3 cor- 
respond to actual assemblies. Each circuit board is 
shown as a block diagram in subsequent figures. 

The analog portion of the 1 72B consists of a function 
generator (VCG, Triangle Generator and Func- 
tion/Preamp boards), output amplifier with offset and 
attenuator (Attenuation board) and an optional fre- 
quency synthesizer (1st Digit/Mixer, 2nd and 3rd Digit 
and 4th and 5th Digit/Reference boards). The syn- 
thesizer is controlled by logic to produce some multi- 
ple of the desired output frequency; its output is within 
the 1 to 13 MHz range. In synthesizer mode, this fre- 



quency is divided down to the desired frequency, by 
logic control, at the function generator. The function 
generator is then phase locked to it. In function 
generator mode, the frequency may be controlled by 
VCG voltage as well as logic, and, in external phase 
lock mode, phase lock occurs when the 172B fre- 
quency remains within 2% of the external signal fre- 
quency. 

The digital portion of the 172B consists of the bus and 
front panel inputs to the microprocessor (Micro- 
processor and Memory RAM boards) and its output to 
the analog portion of the 1 72B. The GPIB input is inter- 
faced to the microprocessor by the GPIB board. The 
microprocessor also controls the front panel readout 
and sends status and error messages on the GPIB. 




Figure 4-1. Overall Block Diagram 
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Figure 4-2. Circuit Board Location 
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4.2 VCG AND SYMMETRY 

The purpose of the VCG and Symmetry board (see 
figures 4-3 and 4-4) is to provide positive and negative 
currents to the Triangle Generator board that are pro- 
portional in amplitude to the desired three digits of fre- 
quency; and then proportional, positive current to 
negative current, according to the desired waveform 
symmetry. 

The input to the VCG and Symmetry board is internal 
bus logic, VCG (Voltage Controlled Generator) voltage 
from the VCG (FM) BNC and the synthesizer signal 
which may be from 1 to 1 3 MHz, which is some power 
of ten multiple of the programmed frequency. The 
logic is controlled by programmed mode, frequency 
range and the three-digit frequency value. 

The frequency of the generator is determined by the 
rate of charge and discharge of the “range” capaci- 
tance on the Triangle Generator board (see figure 4-5) 
by the positive and negative currents. The entire 
range of frequencies from 0.1 mHz to 13 MHz is 
achieved by selecting a capacitance, then varying the 
current from low to high. \When near maximum cur- 
rent is reached, a smaller capacitance is selected and 
the current increased from low to high again. Each set 
of capacitance determines a frequency range. This 
scheme is used until 1 MHz is reached. From 1 
through 13 MHz, an additional boost in current is used 
in lieu of a change in capacitance. (Symmetry control 
is inhibited on this range.) This boost is logic con- 
trolled (see figure 4-4), as is switching in individual 
alignment resistors for each range. See frequency 
range blocks on the diagram. Internal bus control 
logic from the microprocessor also selects three digits 
of frequency within a range and determines whether 
or not external voltage (VCG) will be allowed to share 
in the control of the frequency of the generator. If in 
synthesizer or phase lock mode, VCG is not allowed. 
The input VCG voltage, if allowed, is combined with 
the other voltages at the digital to analog amplifier to 
drive the current generators. 

Programming the symmetry selects the resistances 
which control the balance between the positive and 
negative current generators. 

In phase lock or synthesizer mode, the analog voltage 
that controls the current generators is supplemented 
with the error voltage required to maintain phase lock 
with an external signal or phase lock with the syn- 
thesizer circuits. This error voltage is generated by 
phase detecting the difference between the square 



wave from the triangle generator hysteresis switch 
and the external signal or the synthesizer signal, 
whichever was selected by mode logic. The generator 
square wave will be in phase with the external Input 
and the sine wave 90° out of phase when external 
phase lock is selected. The external signal and the 
generator signal must be within 2% of frequency for 
phase lock to occur. The compared synthesizer fre- 
quency is always within 2% of the generator frequen- 
cy. The synthesizer itself has a range of only 1 to 
1 2.999 MHz; hence, the divide by N circuit prior to the 
phase detector. 

If the generator frequency is in the 10® range, no divi- 
sion is required; however, for each lower range a divi- 
sion must occur prior to phase detection and phase 
locking of the generator to the synthesizer; 



Range 


N 


10 ® 


1 


10 ® 


10 ’ 


10 ® 


10 ^ 



etc. 



The purpose of the Triangle Generator board (see fig- 
ures 4-3 and 4-5) is to produce both the triangle and 
square waveforms at the frequency determined by the 
currents from the VCG and Symmetry board. The gen- 
erator will free run or will turn on and off in response 
to a trigger or gate voltage, depending on the mode 
selected. 

Input to the board is trigger voltage applied at the 
TRIG IN BNC, internal bus control logic and positive 
and negative currents proportional to the programmed 
frequency and symmetry from the VCG and Symmetry 
board. Output is the triangie and square waveforms to 
the Function/Preamp board and a sync signal based 
on the square wave to the SYNC OUT BNC. T riggered 
output starts at the normal 0° waveform phase or, 
when in haverwave modes, -90° phase. 

The diode switch, which is controlled by the hysteresis 
switch, is used to switch the positive or negative cur- 
rent to the timing capacitor selected by the frequency 
range logic, vyhen the positive current is switched into 
the timing capacitor, the voltage across the capacitor 
will rise iineariy to generate the triangle rise transi- 
tion. When the current is negative, the voltage across 
the timing capacitor will fall linearly to produce the fall 
transition of the triangle. 
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Figure 4-4. VCG and Symmetry Block Diagram 
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Figure 4-5. Triangle Generator Block Diagram 
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The triangle amplifier output is fed to the hysteresis 
switch and to the buffer amplifier. The buf- 
fer is fed to the Function/Preamp board (see fig- 
ure 4-6). The hysteresis switch has two voltage limit 
points ( -F 1 .25 and - 1 .25) at its input. 

During the time the output voltage of the triangle 
amplifier is rising, the output voltage of the hysteresis 
switch is positive, but when the output voltage of the 
triangle amplifier reaches H- 1.25V, it triggers the 
hyst©r8sis switch, causing ths hysterssis switch out- 
put to switch negative. Once the control voltage into 
the diode gate becomes negative, it switches the posi- 
tive current out and the negative current in to the tim- 
ing capacitor, so that the direction in the voltage 
change across the capacitor reverses, starting a 
linear decrease of the waveform. When the decreas- 
ing voltage reaches -1.25V, the hysteresis switch 
output switches back to positive, reversing the proc- 
ess. This action generates the triangle waveform. 
Since the hysteresis switch output is a square wave, 
the result is simultaneous generation of a square 
wave and a triangle wave at the same frequency. 

The frequency is range controlled by selecting various 
capacitance and finely controlled by the charging cur- 
rents. Symmetry of the waveforms is controlled by the 
degree of imbalance between positive and negative 
currents. To avoid the use of very large capacitors for 
the low frequency ranges, a capacitance multiplier 
circuit simulates a larger capacitor by a proportional 
decrease in charging current. 

The enabling of generator operation is controlled by 
allowing or preventing the selected timing capacitor 
to charge. For continuous operation, the trigger 
amplifier maintains a positive level above the positive 
peak developed by the charging capacitors. This 
reverse biases (turns off) the start/stop diode switch, 
preventing the trigger amplifier from affecting con- 
tinuous operation. 

When in trigger mode, the trigger amplifier outputs 
some level below the positive peak charging level, the 



diode switch is forward biased (turned on) holding the 
charging level constant and preventing the capacitor 
from charging to the positive peak. This stops opera- 
tion and holds the output at a dc level called the trig- 
ger baseline, the level from which a waveform cycle 
starts and where it will stop. Normally, this is midway 
between the peaks. In the haverwave mode and for 
square and pulse functions, it is at the negative peak 
level. 

When the charging level is being held, the negative 
current generator still varies its output with cor- 
responding frequency control inputs. These varying 
currents must be taken up through the diode switch to 
keep the timing capacitors from varying their charge, 
and thus the trigger baseline. The baseline compensa- 
tion circuit monitors the output from the negative cur- 
rent generator to control the trigger amplifier, and 
thus the necessary compensating current through the 
diode switch. 

The generator mode control circuit determines 
whether the trigger control logic is to be “fired” for 
just one cycle, or is to be held on for the duration of 
the trigger input during gated mode or is to be held on 
continuously during continuous mode. When in gated 
mode, the trigger signal is directly coupled for con- 
trolling the trigger control logic, in the trigger mode, 
the trigger signal is capacitively coupled to provide a 
leading edge spike to “fire” the trigger control logic. 
The trigger control logic determines that after a wave- 
form starts, it always stops at a complete cycle at the 
same phase at which it started. The trigger control 
logic latches the trigger amplifier for an enabling out- 
put from the time the cycle starts to when the 
negative peak of the last cycle is reached (just one 
cycle in the trigger mode). Upon reaching the 
negative peak, the timing capacitor wants to continue 
charging positive again as usual, but stops upon 
reaching the trigger baseline. A square wave from the 
hysteresis switch synchronizes the last negative peak 
time for unlatching the trigger amplifier. 
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4.4 FUNCTION/PREAMP 

The Function/Preamp board (see figure 4-3 and 4-6) 
creates a sine waveform and seiects the output func- 
tion as one of the foilowing: 

Sine wave 
Triangie wave 
Square wave 

inverted (with respect to sync) sine wave 
Inverted (with respect to sync) triangle wave 
Inverted (with respect to sync) square wave 
No signal 

The input to the Function/Preamp board is the buf- 
fered triangle wave and square waveform from the 
Triangle Generator board and the internal bus logic. 
Output is the selected function or dc, which goes to 
the Three-Digit Attenuator board (see figure 4-7). 



The triangle wave is processed by nonlinear diode 
networks to produce a sine wave, and the square 
wave is precisely clipped. All three waveforms, 
triangle, sine and square, are present for function 
selection by logic. The selected waveform, or no 
waveform, is amplified and presented in both normal 
and inverted form for final logic selection. 

4.5 THREE-DIGIT ATTENUATOR 

The Three-Digit Attenuator board (see figures 4-3 and 
4-7) accurately controls the amplitude of the output 
signals from the Function/Preamp board and within 
the particular range setting. 

The input is the internal bus logic and the signal 
selected by the Function/Preamp board. The output is 
the attenuated signal sent to the Power Amplifier/DC 
Offset board. The logic sets the attenuation network 
to accurately produce an amplitude expressed asXX.X. 



INT 

BUS 




Figure 4-6. Function/Preamp Block Diagram 



4-8 






4.6 POWER AMPLIFiER/DC OFFSET 

As controlled by logic, the Power Amplifier/DC Offset 
board (see figures 4-3 and 4-7) amplifies the three-digit 
attenuated signal by the amount corresponding to the 
amplitude range value; dc offsets the signal, connects 
or disconnects the signal from the output BNC and 
connects or disconnects an internal load termination. 
The input to the board is the three-digit accurate 
signal (X.XX) from the Three-Digit Attenuator board 
and internal bus logic. The output is the finally proc- 
essed signal to the output BNC connector. 



The three-digit signal is amplified and offset (if re- 
quired) at the power amplifier circuit. The three-digit 
value of offset (X.XX) is logic controlled as is the posi- 
tive or negative direction of offset. The sum of offset 
and signal amplitude is amplified to 15 volts peak 
(30V p-p), then attenuated to the logic controlled range 
value. The range value is logic selected to be the 
greater of amplitude or offset programmed range. The 
output signal is then output and loaded according to 
control logic. 




Figure 4-7. Three-Digit Attenuator and Power Amplifier/DC Offset Block Diagram 
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4.7 SYNTHESIZER (An Option) 

The synthesizer (see figure 4-3: Digit 1 /Mixer, Digits 2 
and 3, Digits 4 and 5/Reference boards) provides 1 to 
12.999 MHz with five-digit accuracy. The function 
generator circuit is phase locked to multiples of the 
synthesizer output for waveform functions with five- 
digit frequency accuracy. Four phase locked loops 
(PLL’s) are connected together along with a mixing 
system and a reference section of the required fixed 
frequencies to make up the synthesizer. These sec- 
tions are packaged as Digit 1/Mixer board, Digits 2 
and 3 board and Digits 4 and 5/Reference board. 

Figure 4-8 is the block diagram of a simple PLL. The 
output frequency is to be exactly some multiple of the 
reference frequency (fr). The output frequency of the 
voltage controlled Variable Frequency Oscillator 
(VCO) is divided by a digital counter circuit. The output 
frequency of the divide by N(-^ N) is compared with 
the reference frequency (fr) by a frequency phase 
detector. If the frequency and/or phase of the two 
signals differ, an error voltage is generated which 
causes the VCO to change its frequency, moving in 
the proper direction to correct for the error. There is 
an integrator/Low Pass Filter (LPF) between the phase 
detector output and the VCO to eliminate high fre- 



quencies out of the detector and to insure loop stability. 
The output frequency is the reference frequency 
multiplied by the -?- N ratio. 

Figure 4-9 is a block diagram of the digit 1 PLL of the 
five-digit synthesizer. The output of this loop goes 
from 35 to 47 MHz, as the most significant digit of the 
synthesizer output frequency is varied from 0 to 
1 2 MHz. This block diagram is different from figure 4-8 
in that there is a fixed 2 ahead of the programmable 
divider. This makes the total -h N ratio twice that of 
the programmable divider alone. If the total syn- 
thesizer output is required to be 10,000 MHz, then the 
digit 1 loop output will be 45 MHz. The number 10 will 
be loaded into the programmable divider in Binary 
Coded Decimal (BCD) form by the logic interface por- 
tion of the 172B. The programmable divider translates 
this number 10 into the divider ratio 45 with a PRCM 
look-up table. The programmable divider ratio 45, to- 
gether with the fixed divide by 2, gives a total N of 
90. The 500 kHz reference frequency multiplied by 90 
gives an output frequency of 45 MHz. The program- 
mable divider alone, and a 1 MHz reference fre- 
quency, would give the same results; the ^ 2 is used 
to allow a lower maximum operating frequency for the 
programmable divider. 



REFERENCE 




Figure 4-8. Simple Phase Lock Loop Block Diagram 









500 kHz REFERENCE 




OUTPUT 
35 TO 47 MHz 



BCD DATA FOR 
1st DIGIT (0 TO 12) 
OF 5 DIGIT PROGRAM 
(SEE NOTE 1) 



1. Programmed Frequency 
Digit 



XX.XXXX 
1 2345 



2. 1st Digit 
Divider (-i-N) 
Output (MHz) 



0 1 2 .... 12 
35 36 37.... 47 
35 36 37.... 47 



Figure 4-9. Digit 1 PLL (Part of Digit 1/Mixer Board) Biock Diagram 



Figure 4-10 shows a slightly more complex PLL. In 
this loop, the VCO output is translated to a different 
frequency range before being divided by the -^-N 
counter. A bandpass filter follows a mixer to select 
either the resulting sum or difference frequency. This 
form of loop causes the VCO output to be different 
from N times the reference frequency by a fixed off- 
set. Mathematically expressed, fo = Nfr±fm- 



fo - 

fr N»fr±fm 
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DETECTOR 
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-> 
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N 




FILTER 




MIXfcR 


< — 



T 



MIXING 

FREQUENCY 

Figure 4-10. PLL With Mixer Biock Diagram 
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Figure 4-1 1 shows the block diagram for digits 4 and 5 
PLL. A fixed frequency of 60.0 MHz from the reference 
subsection is mixed with the 40 to 50 MHz VCO. The 
difference frequency (1 0 to 20 MHz) is passed through 
a 30 MHz low pass filter into a buffer amplifier. The 
ampiified signal drives the divide by N counter, which 
divides the input frequency by a number ranging from 
100 to 199, depending on the frequency setting of 
digits 4 and 5. The N output is compared with a 
100 kHz signal from the reference board in the phase 
detector. If there is a phase error, the phase detector 
will output a voltage pulse to the integrator which will 
change its output in the proper direction to reduce the 
VCO frequency error towards zero. The 4.01 to 50 MHz 



VCO output is divided by 100 to provide the desired 
401 to 500 kHz output. The final 401 to 500 kHz output 
varies in 1 kHz steps as the -h N ratio varies from 100 
to 199. To obtain 500 kHz out, the required VCO fre- 
quency is 50 MHz. This mixes with the 60.0 MHz refer- 
ence to produce a 10.0 MHz difference frequency. 
Digits 4 and 5 will both be zero in the case of a 500 kHz 
output, so the N ratio will be 100. Dividing 10 MHz 
difference frequency by 100 wiil produce 100 kHz to 
compare with the 100 kHz reference. If digits 4 and 5 
are set to 99, the N becomes 199, and the VCO will 
be forced to 40.1 MHz, which will mix with 60 MHz to 
produce a 19.9 MHz difference frequency. The 
40.1 MHz VCO will be divided by 100 to form the 
401 kHz output. 



100 kHz 



1 



FREQ 1 PHASE 
DETECTOR 



INTEGRATOR 

(LPF) 



VARACTOR 

TUNED 

VCO 

40.1 TO 50 MHz 



BUFFER 

AMPL 



-100 



401 TO 
500 kHz 
OUT 



- N COUNTER 
N = 100 TO 199 




60.0 MHz 



NOTE 



BCD DATA FOR 
DIGITS 4 AND 5 
(.0000 TO .0099 MHz) 
OF 5-DIGIT PROGRAM 



Digits 4 and 5 


00 


01 


02.. 


.. 99 


Divider 


100 


101 


102.. 


..199 


Output (kHz) 


500 


499 


498.. 


..401 



Figure 4-11. Digits 4 and 5 PLL (Part of Digits 4 and 5/Reference Board) Block Diagram 
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Figure 4-1 2 shows the digits 2 and 3 PLL. This loop is 
almost identical to the digits 4 and 5 PLL. The offset 
frequency is 60.401 to 60.500 MHz instead of 60.0 MHz 
and the ^ N counter ratio varies between 105 to 204 
instead of 1 00 to 1 99. The VCO output is divided by 1 0 
instead of 100, to form a 4 to 5 MHz output. If digits 4 
and 5 are 00, the translation loop output to this loop 
will be 60.500 MHz. If digits 2 and 3 are 00, the h- N 
ratio is 1 05. Under these conditions, the required VCO 
frequency is 50.0 MHz. This mixes with 60.5 MHz to 

n D h4Li'7 u.. . 

a iVM Uii 1^1 lOO, VVIII\^II 1^ UIVIUCU Uy 

1 05 in the ^ N to give a 1 00 kHz signal for the phase 



detector. Thus, the final output, after division, will be 
5.0000 MHz. It digits 4 and 5 are set to 99, the transla- 
tion loop output is 60.401 MHz. In this case, the VCO 
output has to be 49.901 MHz to satisfy the loop condi- 
tions, and the final output will be 4.9901 MHz. It digits 2 
and 3 are also set for 99, the ^ N ratio will be 204, and 
a 40.001 MHz signal will be required from the VCO to 
mix with the 60.401 MHz to produce the 20.400 MHz 
difference frequency into the h-N. In this case, the 
final output will be 4.0001 . Thus, the output of this loop 
is seen to track changes in digits 4 and 5, as well as 
digits 2 and 3, which control the loop directly. 



100 kHz REF 




BCD DATA FOR 




NOTE 






DIGITS 2 AND 3 










(.00 TO .99 MHz) 


Digits 4 and 5 


00.. 


99 


99 


OF 5-DIGIT PROGRAM 


Trans Loop (MHz) 


60.500.. 


. . 60.401 


60.401 




Digits 2 and 3 


00 


00.. 


99 




Divider 


105 


105.. 


204 




Output (MHz) 


5.0000.. 


. . 4.9901 . . 


. . 4.0001 



Figure 4-12. Digits 2 and 3 PLL (Part of Digits 2 and 3 Board) Block Diagram 
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Figure 4-1 3 is a block diagram of the translation loop. 
Its function is to produce a signal 60 MHz higher than 
the 401 to 500 kHz signal from digits 4 and 5 PLL (i.e., 
60.401 to 60.500 MHz). In this loop there is no divide 
by N. The VCO output is mixed with a 60.0 MHz refer- 
ence frequency and the difference frequency is 
selected by a low pass filter, buffered and applied 
directly to the frequency phase detector for compari- 
son with the digits 4 and 5 output. The phase detector 
output drives the integrator to a voltage which sets 
the VCO to the proper frequency. 

Figure 4-14 shows the mixer subsection and how the 
different loops connect together. As previously 
described, the digits 4 and 5 loop output is shifted up- 
ward to 60.401 to 60.500 MHz to drive the digits 2 and 
3 loop. The output of the 2 and 3 loop varies from 
4.0001 to 5.0000 MHz as a function of digits 2, 3, 4 
and 5. This output is mixed with a 30.0 MHz signal in a 
double balanced modulator, and the sum of the two 
signals is selected by a 34 to 35 MHz bandpass filter. 
The output of this filter is mixed with the digit 1 loop 
output, 35 to 47 MHz, in a diode mixer and the dif- 
ference frequency selected by a low pass filter. Take 
a frequency of 12.3456 MHz as an example. Digits 4 
and 5 are set to 5 and 6, respectively. The output of 
the digits 4 and 5 PLL will be 444 kHz, and the transla- 
tion loop will shift this up to 60.444 MHz. Digits 2 and 
3 are set to 3 and 4; therefore, the output of the digits 2 
and 3 PLL will be 4.6544 MHz, and, after mixing with 
30.0 MHz, this will be 34.6544 MHz. Digit 1 is 12, so 
the output of the digit 1 PLL will be 47 MHz. This 



47 MHz is mixed with 34.6544 and the difference is 
taken to form a 12.3456 MHz signal. This is the syn- 
thesizer section output which is then passed to the 
function generator. If the generator is set to the 1 to 
13 MHz range, the function generator is phase locked 
directly to this signal, if the generator is on a lower 
range, the synthesizer output is divided by some 
power of 10 before the generator is locked to it. 

Figure 4-15 is the block diagram of the reference sub- 
system. All reference frequencies are derived from a 
single, high stability, 10 MHz crystal controlled oscil- 
lator. This signal is multiplied by 3 to produce the 
30 MHz reference, and this is then multiplied by 2 to 
form the 60 MHz reference. The 10 MHz is also divid- 
ed by 20 to form a 500 kHz digital signal and this is 
divided by 5 to form a 1 00 kHz reference. If it is neces- 
sary to lock the synthesizer to an external 10 MHz 
system clock, the external clock is fed to a level 
detector/buffer amplifier. The output of the buffer 
amplifier and the internal 10 MHz oscillator are both 
fed to a phase detector, which in turn is fed to an in- 
tegrator/low pass filter. If the external clock input is 
greater than 1 volt, a relay is closed automatically, 
connecting the integrator output to a variable 
capacitor for fine tuning the crystal oscillator. This 
locks the internal oscillator to the external system 
clock. 

The block diagrams of figures 4-16 through 4-18 are 
printed circuit board oriented, showing which func- 
tions are related to what boards. 
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Figure 4-13. Translation Loop (Part of Digits 2 and 3 Board) Block Diagram 
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Figure 4-14. Synthesizer Biock Diagram 
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Figure 4-17. Digits 2 and 3 Block Diagram 
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4.8 FRONT PANEL OPTION 

The front panel (Option 001) contains a 46 key key- 
board and a 40 character alphanumeric display to 
allow the user to manually program the 172B and to 
learn its status under both manual and remote pro- 
gramming. The front panel also contains the power 
on/off switch. The front panel assembly is connected 
electricaliy by two cabies. One cable is on the power 
switch and can be disconnected near the front panel. 
The other cable carries the keyboard and display 
signals and is plugged into the mother board at con- 
nector J20. The front panel assembly consists of three 
subassemblies: the keyboard, the seif-scan display 
and a PC board which interfaces to the microproces- 
sor in the 172B. The microprocessor accesses the 
keyboard and display just as if they were read and 
write memory locations. 

4.8.1 Keyboard 

The keyboard itself consists of 46 printed circuit 
switches arranged in a 6x8 crosspoint array. The 
keyboard matrix is scanned by a keyboard encoder 
chip. When a contact closure is detected, the encoder 
stops scanning, provides a delay for contact bounce, 

provides a data ready strobe pulse. The output data is 
a binary number between 0 and 63 corresponding to 
the key depressed. When the keyboard contact cio- 
sure is released, the encoder resumes scanning for 
the next closure. Periodically, the microprocessor, 
under program controi, reads the encoder data output 
lines. The keyboard address is decoded on the micro- 
processor board and brought to the front panel as the 
keyboard out line. When this line is true, the encoder 
output is gated onto the 172B data bus lines, to be 
read by the microprocessor. The data ready strobe 
also triggers a 1 00 ms, 3 kHz audible tone each time a 
key is depressed. 

4.8.2 Display 

The display is a gas discharge device consisting of 
seven rows common to all character spaces, and 283 
columns which are enabled consecutively, to display 
40 characters on a 5 x 7 dot matrix, with two blank 
columns between characters. The display consists of 
a display panel and a driver board. 

The information displayed on the front panel is stored 
in a Random Access Memory (RAM) located on the 
front panel PC board. Each character location on the 
display has a separate memory address into which the 
microprocessor can write. The six lower order ad- 



dress lines from the 1 72B address bus are used by the 
RAM as the display space addresses 0 through 39; the 
higher order address bits are decoded on the micro- 
processor board and brought to the front panel as the 
display enable line. When this line is true, the word ap- 
pearing on the data lines 0 through 5 is written into 
RAM at the address appearing on corresponding ad- 
dress lines. Whenever the RAM is not being written 
into, its contents are being read to the display. The 
display requires a 20 kHz clock signal, valid data in- 
puts for each particular character space, as that 
space is being scanned, and scan disable and reset 
signals to start each scan of the panel. 

4.9 MICROPROCESSOR (Microprocessor and 
Memory RAM Boards) 

The microprocessor (see figure 4-19) acts as the cen- 
tral processing unit, receiving information from the 
GPIB, the keyboard and the 1 72B subsystems and ac- 
ting on these inputs as dicated by the software. Soft- 
ware directs the processor to address the subsystems 
and issue commands and data which direct the 172B 
to output the desired signals. 

Software refers to a sequence of commands ex- 

of instructions stored in ROM commands the micro- 
processor to perform according to the 1 72B specifica- 
tion. The microprocessor is powerless without a pro- 
gram to run; therefore, the software is one of the most 
vital elements of the digital section. All information 
transfer takes place under the control or supervision 
of the software. Programs are composed of machine 
language instructions, messages and tables that pro- 
vide sequencing information. 

Program data from the ROM temporary data from the 
RAM and input data from the keyboard or GPIB are 
hooked up to the microprocessor through an inter- 
connection bus on the mother board. Data from the 
microprocessor software is sent to the rest of the in- 
strument via a scratch pad memory. Table 4-1 indi- 
cates the format of the contents of the scratch pad. 

The two boards of the microprocessor section (micro- 
processor and memory RAM) may be installed in loca- 
tions C, D or E (see figure 4-1 ). The cards receive and 
drive a 43 wire data bus terminated on the mother 
board. 

4.9.1 Microprocessor Board 

This board contains an eight bit processor, software in 
ROM, buffers, decoders and two I/O ports. Figure 4-1 9 
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MICROPROCESSOR 




Figure 4-19. Microprocessor Board Biock Diagram 



shows the basic blocks of the microprocessor. Ad- 
dress lines are buffered to the mother board. Eight bi- 
directional data lines are received and driven to the 
mother board. Control signals necessary to describe 
the transaction are buffered to the mother board. 
Ten megahertz clock pulses are generated and buf- 
fered to the mother board. Clocks are available down 
to 625 kHz for other processor cards. All these signals 
are common to the processor section, but are not car- 
ried to the analog sections of the instrument (function 
generator and synthesizer). 

Integrated circuit memories on ROM support the basic 
program in the 172B. 

An I/O port generates eight control lines sent to the 
analog section of the instrument. These control lines 
are used to provide the microprocessor a facility to 
trigger the instrument or provide other control func- 
tions as options. 

Eight status lines are sent to the microprocessor to 
indicate that a synthesizer has been installed and if 
the synthesizer is phase locked. 



4.9.2 Memory RAM Board 

The memory RAM board (see figure 4-20) contains 
4096 eight bit bytes of volatile storage composed of 
eight 4KX1 dynamic RAM chips. Refresh logic is 
located on this board with the logic necessary to arbi- 
trate between a refresh cycle and a microprocessor 
cycle. In addition, the RAM board contains a 16 byte 
read/write scratch pad memory that transmits all data 
to the analog section of the instrument in 5 fis. 

The RAM address is set to 6000,6 through 6FFF,e. A 
read or write is initiated by the microprocessor by 
using an operation request within the address space 
6000,6 to 6FFF,6. If a refresh cycle is not in progress, 
data are accepted or presented depending upon the 
transaction requested on the data bus and an opera- 
tion acknowledge is asserted. Data are latched until 
accepted and the microprocessor has removed the 
operation request signal. 

The RAM stores up to 240 complete instrument set- 
tings. The contents of the RAM are lost whenever 
power is shut down. 
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Figure 4-20. RAM (Random Access Memory) Writable and Readable for Data Storage Block Diagram 



The RAM card includes a 1 6 byte scratch pad memory 
containing the data to be sent to the analog sections 
of the instrument. Data are transferred at a rate of 
four BCD characters per microsecond along with four 
address lines to all analog modules. Each line is ter- 
minated on the mother board. Scratch pad locations 
are accessed by the microprocessor and filled with 
properly formulated data for each analog module. 
Table 4-1 indicates the location of the data transferred 
to analog modules. All data are coded in four bit BCD 
digits. There is frequency and amplitude overranging 
in the most significant digits, as indicated by 12,o and 
14,0, respectively, in table 4-1. 

These values may differ from those transmitted to the 
instrument from a controller. The microprocessor 
selects its method of getting the output, then fills the 
scratch pad with properly formatted data. Data are 
sent to analog modules only when an execute com- 
mand or GET is received. 

4.9.3 Data Format 

The internal data format for control parameters is as 
follows. 

1 . Offset — Three digits of offset are transferred 
with an allowable value in the range of 0±7.49. 
The amplitude range digit will determine the ac- 
tual voltage range selected. 



2. Frequency — Five digits of frequency plus one 
range digit and sign are transferred within 2 ^s. 
The function generator receives three digits from 
scratch pad locations 4 and 5 and one range 
digit plus sign bit. The synthesizer receives all 
five digits, but does not store the range digit. The 
most significant digit may be overranged to 12 
on the 10° range for a maximum frequency of 
1 2.9999 MHz. The range digit is the power-of-ten 
multiplier required (the decimal point follows the 
most significant digit). 

3. Amplitude — Three digits of amplitude are 
transferred to the attenuator module and one 
digit to the power amplifier attenuator. Sign bits 
for amplitude and range digits are alsotransferred. 

The MSD of amplitude may be overranged to a 
value of 14.99 by transferring a 14 in the most 
significant digit on the top range (1 0°). Therefore, 
the amplitude value can extend from 0 to 999 
and be overranged to 14.99. All digits are BCD 
coded, sign-magnitude fashion (3 digits). An 
asserted sign bit indicates a negative value. The 
value is not complemented if the sign bit is set. 

4. Symmetry — A one digit value from 0 to 9 selects 
the symmetry required. Zero and five select 
50%, while digits 1 through 9 select symmetries 
at 10% intervals. 
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Table 4-1. Scratch Pad Memory Format 



Data 

Sending 

Sequence 



0 



1 



2 



3 



4 



5 



6 



7 



8 



9 



A 



B 



C 



Address 









r“ 




Sign Bit 










Data Byte 












RwtA 



























































A3 A2 


A1 


AO 






D7 


D6 


D5 


D4 


Description 


D3 


D2 


D1 


DO 


Description 




0 


0 


0 


0 


0 


OFFSET 


0 


0 


0 


0 


DC OFFSET 


0 


0 


I ° 


0 


DC OFFSET 












1 


- OFFSET 






1 




MSD 






[ 




MD 




















▼ 




0-7,0 






▼ 




0 " 9io 
















0 


1 


1 


1 




1 


0 


0 


1 










































































0 


0 


0 


1 


■ 












NOT USED 


0 


0 


0 


0 


DC OFFSET 


liJ 

(A 










■ 


















! 




LSD 


IL 

IL 










■ 


















¥ 




0-9,0 


o 










■ 














1 


0 


0 


1 






0 


0 


1 


0 








NOT USED 




NOT USED 




0 


0 


1 


1 








NOT USED 




NOT USED 




0 


1 


0 


0 


■ 




0 


0 


0 


0 


FREQUENCY 


0 


0 


I 0 


0 


FREQUENCY 












■ 








1 




MSD (5) 






I 




DIGIT (4) 












■ 








▼ 




0-12,0 






r 




0 - 9io 












■ 




1 


1 


0 


0 




1 


0 


0 


1 






0 


1 


0 


1 


0 


FREQ MULT -l- 


0 


0 


0 


0 


FREQUENCY 


0 


0 


I ° 


0 


FREQ MULT 


> 










1 


FREQ MULT - 






1 




DIGIT (3) 






I 




10-*-* 10“ 


o 


















t 




0-9,0 






r 




— 10*“ 


UJ 














1 


0 


0 


1 




0 


1 


1 


0 






































o 




mm 






























lU 

cc 




n 


1 


0 


■ 




0 


0 


0 


0 


FREQUENCY 


0 


0 


, 0 


0 


FREQUENCY 


LL 


■ 


■ 






■ 








1 




DIGIT (2) 






1 




DIGIT (1) 












■ 








t 




0 - 9io 




1 


r 




0 - 9,0 




■ 


■ 






■ 




1 


0 


0 


1 




1 


0 


0 


1 






m 


■ 




B 








NOT USED 




NOT USED 




1 


0 


0 


0 


0 


NORMAL 


0 


0 


,0 


0 


AMPLITUDE 


0 


0 


1 0 


0 


AMPLITUDE 












1 


INVERTED 






1 




MSD 






1 




MD 














(OUTPUT) 






w 




0 - 14,0 






y 




0-9 
















1 


1 


1 


0 




1 


0 


0 


1 




o 


































y— 


































UJ 


1 


0 


0 


1 


0 


AMPL MULT + 


0 


0 


,0 


0 


AMPLITUDE 


0 


0 , 


, 0 


0 


AMPL MULT 


Q 

3 












AMPL MULT - 






1 




LSD 






1 




10“— 10-“ 


t 


















w 




0-9,0 




i 


r 




OdB— -60dB 


q! 














1 


0 


0 


1 




0 


0 


1 


1 




s 


































< 


1 0 


1 


0 








NOT USED 




NOT USED 




1 


0 


1 


1 








NOT USED 




NOT USED 




1 


1 


0 


0 


■1 












Function 










Mode 












■ 




0 


0 


0 


0 


SINE 


0 


0 


0 


0 


CONTINUOUS 












■ 




0 


0 


0 


1 


TRIANGLE 


0 


1 


0 


0 


GATED 


LU 










■ 




0 


0 


1 


0 


SQUARE 


0 


1 


0 


1 


TRIGGERED 


O 

o 










■ 




0 


1 


0 


0 


DC 


0 


1 


1 


0 


GATED HVRSN 


s 
























0 


1 


1 


1 


TRIG HVRSN 


























1 


0 


0 


0 


SYNTHESIZE* 












■1 












i 


1 


0 


0 


1 


EXT LOCK 
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Table 4-1. Scratch Pad Memory Format (Continued) 



Address 



Data 
Sending 
Sequence I 



Group Byte 
A3 A2 A1 AO 



Sign Bit 



Data Byte 



Description bz D6 D5 D4 description 



D3 D2 D1 DO 



Description 



CO 

3 

o 

111 

z 

< 

_l 

_l 

lU 

o 

(O 



1 1 



1 1 



0 1 



0 

0 

1 

1 

0 

0 

1 

1 

0 

0 



Symmetry 

50% 

10% 

20 % 

30% 

40% 

50% 

60% 

70% 

80% 

90% 



NOT USED 



1 11 1 



NOT USED 



0 0 
0 1 
1 0 
1 1 



Load 

Output Load 

OFF OUT 

OFF IN 

ON OUT 

ON IN 



NOT USED 



NOT USED 



•Option 



5. Function — A one digit vaiue selects the re- 
quested function. These values differ from those 
used to command the instrument from the key- 
board or the GPIB. 



6. Mode — A one digit value selects one of seven 
modes. These values differ from those used to 
command the instrument from the keyboard or 
the GPIB. 



7. Load — A one digit value selects the load and 
enables the output. These values also differ from 
those used to command the instrument from the 
keyboard or GPIB. 

4.10 GPIB/MiCROPROCESSOR INTERFACE 

The GPIB/microprocessor interface allows the instru- 
ment to be remotely programmed by a minicomputer, 
calculator, etc., via the General Purpose Interface Bus 
(GPIB). The GPIB interface is an implementation of 
IEEE Standard 488-1975. It supports the following 
488-1975 defined interface functions: Source Hand- 
shake (SHI ), Acccepter Handshake (AH1 ), Talker (T6), 
Listener (L4), Service Request (SRI), Remote Local 
(RL1), Device Clear (DC1) and Device Trigger (DTI). 
This bus transfers messages in bit parallel and byte 
serial fashion. The bus has 1 6 signal lines, and they are: 



8 Data lines (DiOl through DI08) 

5 C o nt rol line s ( ATN, IFC, SRQ, EOl and REN) 

3 Handshake lines (NRFD, NDAC and DAV) 

These lines are defined in paragraph 3.6, as is opera- 
tion with the GPIB. 

The GPIB/microprocessor interface does the following 
three functions: 

1. Detects the My Listen Address (MLA) and My 
Talk Address (MTA). 

2. Does the proper listen handshake when either 
attention (ATN) is true, or the listen latch is set, 
and transfers messages when the talk latch is set. 

3. Provides isolation through optical couplers. 

In order to reduce the number of opto-isolators, the 
messages are transferred in bit serial fashion through 
two Universal Asynchronous Receiver/Transmitters 
(UART). (See figure 4-21.) All 16 GPIB lines are buf- 
fered and terminated through bus transceivers. The 
UART and status outputs are connected to the micro- 
processor data line via tri-state buffers. 

The operation of the UART is fairly simple. Each UART 
consists of two independent sections called receiver 
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Figure 4-21. GPIB/Microprocessor Interface Block Diagram 
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and transmitter, and both of them may operate 
simultaneously. The UARTs are primarily used to con- 
vert parallel information into serial and serial informa- 
tion into parallel. The receiver receives its information 
in serial and converts it into an 8 bit parallel byte, 
whereas the transmitter converts an 8 bit parallel byte 
into bit serial output. The transfer rate of the serial 
output is determined by the clock frequency of the 
DART. Here the UART clock frequency is set at 
1.25 MHz. 

The interface completely insulates the microproces- 
sor from GPIB and hence the microprocessor is 
relieved from the GPIB transactions. The microproc- 
essor constantly monitors the status outputs from the 
interface and takes actions according to that. There 
are six status bits tied to the microprocessor data bus: 
Data Ready, GPIB Busy, End, Remote, Talk and 
Listen. 

4.10.1 Data Ready 

The Data Ready bit informs the microprocessor that 
the UART has received valid data from the GPIB. Only 
when this bit is true will the microprocessor read the 
byte from the UART. 

4.10.2 GPIB Busy 

The GPIB Busy bit is used during the talk mode to find 
out whether GPIB has accepted the data byte sent 
through the UART. Any time the microprocessor 
wants to send a byte via GPIB, first it checks that the 
Talk status bit is true and then it checks that GPIB 
Busy status bit is faise. If the GPIB Busy status is 
false, then the microprocessor will load a byte into the 
UART and cause the GPIB Busy signal to go high 
(true). This prevents the microprocessor from loading 
any more bytes into the UART. The byte loaded into 
the UART is transmitted serially across the opto- 
coupler to the GPIB side of the UART. When all the 8 
bits of the byte are present, the data valid (DAV) line is 
set low. When the listener on the GPIB senses the 
DAV line is low, he accepts the byte by raising the 
data accepted (NDAC) signal high. The NDAC signal is 
received and causes the GPIB Busy signal to go low 
(false). Once the GPIB Busy signal goes low, the micro- 
processor can transmit another byte in the same 
manner. 

4.10.3 End 

The End bit is monitored by the microprocessor any 
time it reads a byte from the UART. If this bit is true, 
then the microprocessor assumes that it has received 



the last byte of the message sequence and treats it as 
a terminating character. 

4.10.4 Remote 

The Remote bit indicates to the microprocessor 
whether the 1 72B is in remote control or local control. 

4.10.5 Talk 

The Talk bit will be set any time the 1 72B receives its 
assigned talk address. When the microprocessor 
senses this bit as true, it sends the appropriate talk 
message. 

4.10.6 Listen 

The Listen bit will be sent any time the 1 72B receives 
its assigned listen address. When the microprocessor 
senses this bit as true, it prepares to receive the data 
bytes through the UART. 

4.10.7 Service Request 

Service Request (SRQ) is a bit sent by the microproc- 
essor to the GPIB when it wants to taik. The controller 
will eventually cause a talk status bit to be generated 
and allow the microprocessor to place a talk byte on 
the interface. 

4.11 POWER SUPPLY 

The power supply consists of the Pass Transistor 
board, the Power Supply Regulator board and the rear 
panel mounted transformer. The pass transistor board 
contains power transistors plus three 1C regulators for 
the power supplies, while rectifier, regulator, 
reference and sensing circuits are on the regulator 
board. 

The + 24 volt voltage reference is a zener diode, and 
the - 24 volt supply, in turn, uses the + 24 volts as 
reference. (See figure 4-22.) The regulator sections 
are current limiting stages, which limit the power sup- 
ply current under supply overload conditions. The + 
and -15 volt supplies (not shown in figure 4-22) 
operate in the same manner. 

The + 12 , -5 and isolated -t-5 volt supplies (not 
shown in figure 4-22) use 1C regulators located on the 
pass transistor board. The ground reference for the 
isolated -i-5 volt supply is isolated from common 
ground. System ground, isolated + 5 volt ground and 
chassis ground are isolated from one another. 
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Figure 4-22. Power Supply Block Diagram 
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SECTION 0 

TROUBLESHOOTING 



5.1 INTRODUCTION 

Faults may be isolated to circuit board, power supply 
or front panel. Familiarize yourself with the 172B by 
reviewing the operating procedures in this manual as 
well as the circuit descriptions. Successful fault isola- 
tion depends upon a thorough knowledge of the cor- 
rect instrument operation. 

Major groups of the various assemblies are shown in 
table 5-1 . Fault isolation is discussed in the following 
paragraphs in terms of these groups. The locations of 
boards and assemblies called out in table 5-1 are 
shown in figure 4-1. 



Table 5-1. Assembly Guide 



Board 

Ejector 

Color 


Assembly 


Group 


Black 

Black 

NA 


Pass Transistor/Regulator 
Power Suppiy Regulator 
Rear Panel (Transformer, 
Capacitors, etc.) 


Power Supply 


Yellow 

Green 

Blue 

Gray 

Violet 


VCG and Symmetry 
Triangle Generator 
Function/Preamp 
Power Amplifier/DC Offset 
Three Digit Attenuator 


Function Generator (func- 
tion generator calibration 
usually required when any 
function generator board 
is replaced) 


Orange 

Red 

Brown 


Digit 1 /Mixer 

Digits 2 and 3 

Digits 4 and 5/Reference 


Synthesizer (Option 002) 


White 

White 


Microprocessor 
Memory RAM 


Microprocessor 


White 

NA 


GPIB Interface 
GPIB Decoder 


GPIB Interface 


NA 


Front Panel 


Front Panel (Option 001) 



5.2 POWER SUPPLY 

In case the generator is malfunctioning, power supply 
voltage is always the first thing to be checked. Test 
points for all power supplies are on top edge of the 
power supply and regulator board. Table 5-2 shows 
the supply distribution to each PC board. 

If the power supply voltage is found to be lower than 
normal, it indicates there is an overloaded or short cir- 
cuit condition in the system. Turn off the generator im- 
mediately to avoid further damage. Remove all PC 
boards that use the overloaded supply. Use an ohm- 
meter to find the board having a short circuit condition 
by measuring the impedance between the ground and 
the supply line. If this is not successful, do the follow- 
ing. (This procedure is not recommended for the + 5V 
supply.) 

1 . Monitor the supply voltage with a voltmeter at 
the Power Supply Regulator board. 

2. From table 5-2, locate all the PC boards related 
to the overloaded supply. 

3. Remove one of the boards and turn on the 
generator just long enough to make a voltage 
reading from the voltmeter. 

4. If the supply voltage was back to normal, the 
removed board was the defective board. 

5. If supply voltage is not back to normal after all 
the PC boards have been tested, possibly the 
regulator board itself is defective. 

5.3 FUNCTION GENERATOR 

If the generator is malfunctioning, first check the 
power supply voltages (refer to paragraph 5.2). 
Because some problems are due to the system being 
out of calibration, calibrate the function generator 
before troubleshooting (refer to paragraph 6.3). 
Troubleshoot using table 5-3. 
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Table 5-2. Power Distribution 







Power at Assembiy Pin Number 








■1 




■1 










+ ,-15 










Board 










■ 










+ ,-24 










Ejector 






iny 






GND 








-250 










Coior 


Assembiy 


+ 5 




-5 


ISO 


ISO 


+ 12 


-12 


+ 15 


COM 


-15 


+ 24 


-24 


-250 


Yellow 


VCG and Symmetry 


19,20 


22-24 












33,34 


26-28 


■ 


43 


41 




Green 


Triangle Generator 


19,20 


22-24 












33,34 


26-28 


HI 








Blue 


Function/Preamp 


19,20 


22-24 












33,34 


26-28 


30,31 








Gray 


Power Amplifier/ 
DC Offset 


19,20 


22-24 












33,34 


26-28 


30,31 


39,40 


36,37 




Violet 


Three Digit 
Attenuator 


19,20 

I I 


22-24 




L 1 


1 1 


1 1 


[ 1 








1 i 


1 1 




Orange 


Digit 1 /Mixer 




22-24 


50 






■■ 




33,34 


26-28 


im 








Red 


Digits 2 and 3 


mm 


22-24 


50 










33,34 


26-28 










Brown 


Digits 4 and 5/ 
Reference 


19,20 


22-24 


50 






■ 


■ 


33,34 


26-28 


30,31 


■ 


■ 




W/hite 


Microprocessor 


49-52 


1,2,99, 






























100 
























White 


Memory RAM 


49-52 


1 ,2,99, 


53 






3 








■ 














100 






Him 








mu 










White 


GPIB Interface 


49-52 


,1.2.99. 


:63.7a. 






■i 


im 




















100 








■ 




■ 


■ 


■ 






NA 


GPIB Decoder 












■ 


1^1 




■1 


■ 


■ 






NA 


Front Panel 


J1-23 


J1-21 


wm 








J1-7 












J1-26 






J2-1,2 


J2-3.4 


■ 






■ 


J2-24 















Tabie 5-3. Function Generator Troubleshooting 



NOTE: This information is for frequency probiems apparent whiie the generator is in open ioop, continuous mode. 



! 

Symptom 


Further Observation 


Probable Cause 


Cure 


1. Frequency accuracy 
out of spec. Problem 
has to do with the three 
digit setting. 


1. Problem always happens at the 
same selting(s), between 1 .00 and 
9.99 of every frequency decade. 


1 . Frequency D/A converter. 

2. Frequency data latch. 

3. Internal bus. 


Replace VCG board. 


2. All frequencies too high or too low. 
Waveform time symmetry normal. 


1. VCG gain control. 

2. Triangle peak voltage too high or 
too iow. 


Replace VCG board 
or Triangle Generator 
board. 


3. Waveform time symmetry also out 
of spec. 


Current generator. 


Replace VCG board. 


4. Problem happens only at 1 to 
13 MHz, or 100 kHz to 1 MHz. 
Also refer to Symptom 5. 


Frequency compensation compo- 
nents. 


Replace Triangle 
Generator board. 


5. Triangle waveform also distorted. 


1 . Frequency range switch. 

2. Component connected to the tri- 
angle amplifier input. 


Replace Triangle 
Generator board. 
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Table 5-3. Function Generator Troubleshooting (Continued) 



NOTE: This information is for frequency problems apparent while the generator is in open loop, continuous mode. 



Symptom 


Further Observation 


Probable Cause 


Cure 


2, Frequency accuracy 
out of spec. Problem 
has to do with the 
range multiplier. 


1. Out of spec at one particular 
frequency decade, but greater 
than 0.999 Hz. 


1. Frequency range switches or 
capacitors. 

2. Frequency range data latch or 
decoder. 


Replace Triangle 
Generator board. 


2. Less than 0.999 Hz. 


1 . Capacitance multiplier. 

2. Frequency range data latch or 
decoder. 


Replace Triangle 
Generator board. 


3. Time symmetry out of 
spec. 


1. Triangle waveform also nonlinear. 


1 . Frequency range switches. 

2. Component connected to the tri- 
angle amplifier input. 


Replace Triangle 
Generator board. 


2. Triangle waveform linear. 


1. Current generator. 

2. Current mirror circuit. 


Replace Triangle 
Generator board. 


3. Time symmetry problem only at 
frequency 0.999 Hz or less. 


Capacitance multiplier circuit. 


Replace Triangle 
Generator board. 


4. Low frequency 

(<100 kHz) sine distor- 
tion out of spec. 


1 . Time symmetry also out of spec. 


Refer to Symptom 3 for time sym- 
metry problem. 


Replace Triangle 
Generator board. 


2. Nonlinear triangle waveform. 


Refer to Symptom 1 (5). 


Replace Triangle 
Generator board. 


3. Triangle waveform appears to be 
good. 


Sine converter circuit. 


Replace Function/ 
Preamp board. 


4, All waveforms are badly distorted. 


Preamp or power amplifier. 


Replace Function/ 
Preamp board or 
Power Ampl/Offset 
board. 


5. High frequency 

(>100 kHz) sine distor- 
tion out of spec. 


1. Frequency accuracy out of spec 
at frequency >1 MHz. 


1 . Current generator is saturated. 

2. Current mirror circuit is saturated. 

3. Refer to Symptom 1(4). 


Replace VCG board 
or Triangle Generator 
board. 


2. Square wave has excess over- 
shoot or slow rise time. 


Preamp or power amplifier. 


Replace Function/ 
Preamp board or 
Power Ampl/Offset 
board. 


3. Square wave ok, but badly dis- 
torted triangle. 


Triangle amplifier No. 1 or No. 2. 


Replace Triangle 
Generator board. 


4. Otherwise. 


Sine converter. 


Replace Function/ 
Preamp board. 
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Table 5-3. Function Generator Troubleshooting (Continued) 



NOTE: This information is for frequency probiems apparent white the generator is in open toop, continuous mode. 



Symptom 


Further Observation 


^ — — , 

Probable Cause 


Cure 


6. Amplitude accuracy 
out of spec at 1 kHz. 


’ 

1 . All waveform amplitudes out of 
spec between IV p-p and 15V p-p. 


1. Three digit attenuator. 

2. Internal bus. 


Replace Attenuator 
board. 




2. Ratio is not correct when ampli- 
tude is ranging from 9.99, 0.999, 
0.0999 to 0.00999V p-p. 


1 . Output attenuator. 

2. Attenuator control logic. 

3. Internal bus. 


Replace Power AmpI/ 
Offset board. 




3. Inverting output ” amplitude) 

ok, but not normal output (“-H” 
amplitude). 


1. Noninverting amplifier. 

2. Relay. 


Replace Function/ 
Preamp board. 




4. Square wave amplitude out of 
spec. 


Square wave shaper circuit. 


Replace Function/ 
Preamp board. 




5. Triangle wave amplitude out of 
spec. 


Gain control resistors. 


Replace Function/ 
Preamp board. 




6. Excess amplitude roll off at high 
frequency. 


1. Frequency compensation compo- 
nents. 

2. Frequency compensation compo- 
nents in power amplifier. 


Replace Function/ 
Preamp board. 
Replace Power AmpI/ 
Offset board. 


7. DC offset problem. 




1 . DC offset circuit. 

2. Offset eontfot tegte. 

3. Internal bus. 


Replace Power AmpI/ 
Offsetboard. 


8. Trigger and gate prob- 
lem. 




Trigger logic and trigger amplifier. 


Replace Triangle 
Generator board. 


9. No waveform output at 
son OUT. 


1 . Voltage at son OUT is saturated to 
maximum positive or negative. 
SYNC OUT is normal. 


1 . Power amplifier. 

2. Function/preamp. 


Replace Power AmpI/ 
Offset board. 
Replace Function/ 
Preamp board. 




2. SYNC OUT is normal and dc volt- 
age at son OUT is normal when dc 
voltage is selected. 


Waveform switching relay and control 
logic. 


Replace Function/ 
Preamp board. 




3. No SYNC OUT when continuous 
mode is selected. 


1. Triangle generator loop. 

2. Current mirror circuit. 

3. Current generator. 


Replace Triangle 
Generator board. 
Replace VCG board. 




4. Generator runs if diode CR15 in 
Hysteresis Switch subassy of Tri- 
angle Generator board is removed. 


1. Trigger circuit. 

2. GEN MODE control logic. 


Replace Triangle 
Generator board. 


10. Output waveform is 
not the waveform pro- 
grammed. 


1 

No other programming error. i 


1 . Function selecting relay. 

2. Function control logic. 

3. Internal bus. 


Replace Function/ 
Preamp board. 


11. Generator frequency 
does not lock to exter 
nal frequency. 


1 . Phase not locked at all frequencies. 


1 . Generator frequency is not within 
±2% of external frequency. 

2. Phase detector or filter. 

3. Input circuit. 


Change the generator 
frequency. 

Replace VCG board. 




2. No phase lock at a frequency range. 


i 

Loop filter selection circuit. 
^ 1 


Replace VCG board. 
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5.4 INTERNAL DATA BUS 

All the internal programming data sent to the function 
generator and the frequency synthesizer sections are 
sent in multiplex fashion through the 14 internal bus 
lines. It takes only one defective bus receiver, 
74LS139 or 74LS175, to hang up an entire line. A 



Table 5-4. Internal Data Bus Location 



Description 


Bus Line 


Pin No.* 


strobe 


STRB 


1 




A3 


2 


Data 


A2 


3 


Group 


At 


4 




AO 


5 


Sign 


S 


6 




D7 


7 




D6 


8 




D5 


9 


Data 


D4 


10 


Byte 


D3 


11 




D2 


12 




D1 


13 




DO 


14 



NOTE 



Table 4-2 describes the data content of each line on 
the internal data bus. 

*PC-to-Mother board connector (Function Generator or Synthesizer 
boards). 



defective receiver can cause incorrect generator 
responses everywhere. 

When the bus is not sending data, no EXECUTE com- 
mand, the voltage at each bus is biased to approxi- 
mately + 3 volts. If the bus voltage is greater than 
-F 4 volts, or less than -f 2 volts, there is a defective 
bus receiver or driver on the line. The defective com- 
ponent can be located by removing one board at a 
time. The bus voltage will be back to normal when the 
defective board is removed. Tabie 5-4 gives the bus 
location. 

5.5 SYNTHESIZER 

When the 172B output frequency is incorrect in the 
synthesizer mode, the problem may be on one of the 
three synthesizer boards, or, it may be in the function 
generator section. The following checks in table 5-5 
can be made external to the 172B with a frequency 
counter. 

NOTE 

Tests in the synthesizer mode are done on 
the 1 to 13 MHz range for two reasons. The 
natural output of the synthesizer is 1 to 
13 MHz, so there is less chance of confu- 
sion; and the frequency counter will give 
high resolution readings with minimum 
gate time on this range. 
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Table 5-5. Synthesizer Troubleshooting 



Symptom 


Discussion 


1. The function generator output 
frequency is correct on the 1 to 
1 2.9999 MHz range, but is not correct 
on one or more iower ranges. 


1 . This indicates the synthesizer subassembly is functioning properly, and the problem is 
on the VCG board where the main function generator is phase locked to the synthesizer 
output. 

2. When a particular range and all lower ranges do not work, and all higher ranges do 
work, the problem is in the decade digital divider string on the VCG board. 


2. The output frequency is wrong on the 
1 to 12.9999 MHz range, but one or 
more of the lower ranges works. 


Check the open loop frequency (continuous mode, BO). If this frequency is greater than 4% 
from the programmed frequency, the function generator frequency may be outside the 
capture range of the function generator phase lock loop (PPL). (Refer to paragraph 5.3.) 

1 


3. There is no change infrequency switch- 
ing between continuous (BO) and syn- 
thesized (B3) modes. 


The VCG board is not receiving the digital command to switch into the synthesized mode. 
Check the front panel to make sure the display is not indicating a programming error. If 
there is no programming error, refer to Internal Data Bus, paragraph 5.4. Frequency must 
be greater than 10 Hz. 


4. The 1 72B does not operate properly in 
synthesized mode, but does in external 
phase lock (B6) mode (with the proper 
external signal provided). 


The main generator phase lock circuitry is operating properly and the problem is likely to be 
in the synthesizer section. Refer to Symptom 6, A good frequency source for the external 
phase lock check is the 10 MHz reference output available on the rear panel of the 172B. 
A different frequency such as 1 MHz may be available from the frequency counter used for 
testing. 


5. The synthesized frequency is off by a 
small, constant percentage error at all 
frequencies. 


The error is in the synthesizer time base, which is an adjustment located on the Digits 4 and 
5/Reference PC board; adjust or replace the board. 


R Thfirp i.Q a fallurA within thp Qynthckcl7tf»r 


1 An indication of tho cpocific failure location can bo obtained by a careful "tudy of the ac 




tual output frequencies for a range of input frequencies. For example: Programmed fre- 
quencies from 1.0000 MHz to 1.0067 MHz work properly. Programmed frequencies 
from 1 .0068 MHz to 1 .0099 MHz give an output frequency of 1 .0067. This pattern then 
repeats: 1.0100 thru 1.0167 work properly and 1.0168 thru 1.0199 give an output of 
1 .01 67 MHz. This pattern also repeats at any other frequency; the first three digits work 
properly and the fourth and fifth digit work properly when programmed between 00 and 
67. Armed with these data, and a knowledge of the synthesizer structure (refer to the 
synthesizer block diagrams in Section 4), you may deduce the problem lines within the 
digits 4 and 5 PLL located on the Digits 4 and 5/Reference PC board, or the translation 
loop located on the Digits 2 and 3 Translation Loop PC board. With these particular 
symptoms, it is likely the Voltage Controlled Oscillator (VCO) frequency has shifted in 
the translation loop or digits 4 and 5 loop, and can be corrected with a simple calibration 
adjustment. Determining which of these two possible loops are bad requires going in- 
side the 1 72B and measuring the actual output of digits 4 and 5. 

If spare boards are available, substitution will reveal which of the two is defective faster 
than making on board measurements. 

2. Another example: All programmed frequencies from 1 .0000 thru 1 .0099 MHz measure 
1 .01 54 MHz: all programmed frequencies from 1 .01 00 thru 1 .01 99 measure 1 .0254 MHz; 
all programmed frequencies from 1.0200 thru 1.0299 MHz measure 1.0354 MHz, etc. 
Again, the indications are that the digit 2, 3 loop and all following stages are operating 
correctly because the synthesizer follows each 10 kHz change in programmed fre- 
quency even though the output frequency is not correct. The digit 4, 5 loop or the 
translation loop is functioning incorrectly and outputting a single frequency instead of 
following the programming changes. Again with these symptoms, one of the two loops 
may have a defective component or the oscillator natural frequency may have shifted 
more than the loop can correct for, and repair consists of a simple calibration adjust- 
ment. Refer to the synthesizer calibration procedure. 
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5.6 MICROPROCESSOR 



Table 5-6. Microprocessor Troubleshooting 



When microprocessor problems are suspected, 
always check the +5,-5 and + 1 2V power supplies 
(refer to paragraph 5.2). If all voltages are present, 
use table 5-6 to troubleshoot. Replace board 
assemblies one at a time, until the problem is 
eliminated. 

5.7 GPIB INTERFACE 

Because the 172B has more than one programming 
channel (GPIB and front panel), it is relatively easy to 
isolate interface problems. (Refer to table 5-7.) 



5.8 FRONT PANEL 

The front panel assembly contains circuitry for two 
distinct functions; display and keyboard, both com- 
municating with the microprocessor through the data 
and address busses. Because of the intimate relation- 
ship of the front panel and microprocessor, it can be 
difficult to isolate a problem to a particular area. 
(Refer to table 5-8 for troubleshooting hints.) 



Symptom 


Possible Cure 


1. 172B will not power 
up. 


1 . Replace RAM board. 

2. Replace Microprocessor board. 


2. 172B powers up, but 
gives ERROR when 
key is pressed. 


1 . Replace RAM board. 

2. Replace Microprocessor board. 


3. 1 72B powers up with 
ERROR in left margin. 


1 . Replace Microprocessor board. 

2. Replace RAM board. 


4. 172B powers up and 
reads different GPIB 
address other than 
the setting. 


1 . Check the isolated -t- 5V (refer 
to paragraph 5.2). 

2. Replace GPIB Interface board. 


5. 172B will not talk or 
listen on GPIB. 


1 . Correct the listen address set- 
ting on rear panel. 

2. Check the isolated -1-5V (refer 
to paragraph 5.2). 

3. Replace GPIB Interface board. 


6. While running, 172B 
resets itself and dis- 
plays "WAVETEK 
MODEL 172B”. 


1 . Replace Microprocessor board. 

2. Replace RAM board. 



Table 5-7. GPIB Interface Troubleshooting 



Symptom 


Discussion 


1 . When addressed as a listener or talker, 
the 1 72B does not display an L or T on 
the right-hand corner of the display. 


Find the GPIB listen and talk addresses by pushing the ADR key. They will be displayed. 
Program the controller to send the listen address. (The HP 9825 controller message is 
wrt 7xx, where xx is the 172B address.) L, or RL, should appear on the right-hand corner of 
the display; if not, the malfunction is in the GPIB Interface board. The talk address problem 
is similarly dealt with. 


2. Displayed parameter values differ 
from GPIB programmed values. 


Use the CMD RCL key to display the programming received by the post-interface circuits. If 
this differs from GPIB programmed values, duplicate the programming by using the front 
panel controls. Correct display isolates the malfunction to the GPIB Interface board. 
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Table 5-8. Front Panel Troubleshooting 



CAUTION: There is high voltage (-250 volts) present in the front panei. 



Symptom 


Discussion 


1 . When power is first turned on, the front 
panel readout displays “SELF TEST”. 
After a short delay, the microprocessor 
commands the front panel to display 
"WAVETEK 172B”. The message is 
not displayed. 


if this message never appears, the problem can be on any of the digital boards. Most likely 
it is not a front panel problem. While a front panel failure could cause the front panel not to 
accept data, it is much more likely the microprocessor never reached the portion of the 
operating program that causes the initial display. Replace the Microprocessor and Memory 
RAM boards one at a time. Test the 172B with each replacement. 


2. After the turn-on delay, the initial 
random characters are replaced by 
another meaningless display. 


The microprocessor is reaching the front panel. Examine this message carefully for clues as 
to the possible problem; for example, “V@VDTDJ062B” instead of “WAVETEK 172B” 
would indicate the “1 " bit of the data word was hung in a false condition. This could be oc- 
curring in the front panel bus receivers, memory or in the display component itself. Another 
type of failure mode might be “WAWATETE1717” indicating a hung "2“ bit on the address 
lines driving the memory 1C. in any case, the malfunction is most likely in the front panei. 


3. The display is missing portions of 
characters or characters are jittering 
in position. 


The problem is most likely the display component, although the - 250V regulator could be 
causing the flicker. Replace the front panel. 


4. The keyboard “beeps” normally when 
a key is depressed, but the processor 
ignores it (no response on the display).' 


The problem may be in the front panel or in the microprocessor. Command the 1 72B via the 
GPIB and check for proper operation. If the f 72B cannot be commanded by any means, the 
problem is most likely not in the front panel. A front panel address or data bus driver or 
receiver could fail in a manner to permanently hang a bus line, preventing the microproces- 
sor from operating properly. Unplug the front panel from the mother board (J20), with power 
off. Turn power back on and again try to command the 172B via GPIB. If the 172B runs 
properly, the problem is in the front panel. 


5. The keyboard fails to “beep”, but 
commands the 172B properly. 


The problem is in the circuitry associated with the audio sounder. Replace the front panel. 


6. The keyboard neither beeps or com- 
mands the 172B, but 172B works 
properly with the GPIB interface. 


The problem is with the keyboard encoder, or the keyboard membrane switch itself. Re- 
place the front panel. 
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SECTION U 
CALIBRATION 



6.1 INTRODUCTION 



6.3 FUNCTION GENERATOR CALIBRATION 
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to totally align the 1 72B periodically, or they may be 
used individually to calibrate the functional group to 
which they apply. I ndividual procedu res would be used 
in the case of a circuit board replacement or for out- 
of-spec operation of a particular functional group. 



The completion of these calibration procedures 
returns the instrument to correct calibration. All limits 
and tolerances given in these procedures are calibra- 
tion guides and should not be interpreted as instru- 
ment specifications. Instrument specifications are 
given in section 1 of this manual. 

The functional groups are shown in table 5-1 with a 
listing and location of individual assemblies within the 
groups. The microprocessor group and the GPI B group 
require no calibration. The calibration procedures 
included herein are; 



Power Supply paragraph 6.2 

Function Generator paragraph 6.3 

Synthesizer paragraph 6.4 

Front Panel paragraph 6.5 

Periodic calibration of all groups is needed because 
of component aging, which depends on the instrument 
on-time and environment. Use three months as an 
initial calibration period. If possible, keep records of 
parameter values and increase the time between 
calibrations as the records indicate. 

In any case, the power supplies should be verified or 
adjusted before attempting any other calibration pro- 
cedure or fault isolation. 



The air inlet for the instrument cooling fan contains 
a filtering screen that must be cleaned periodically. 
To clean, remove the screen retainer and screen (at 
the rear of the instrument). Vacuum or wash and dry 
the screen as necessary or annually. 



6.2 POWER SUPPLY CALIBRATION/ 
VERIFICATION 

Verify that line selector (refer to paragraph 2.2.1) 
matches the line voltage. Use a Dana 5900 DVM or 
equivalent to perform the procedures given in table 6-1 . 



Use the test equipment listed here, or equivalent, to 
perform the procedures given in table 6-2. 

1 . Frequency Counter: Dana Model 81 1 0 

2. DVM: Dana 5900 

3. Distortion Analyzer: FIP Model 334A 

4. Oscilloscope: Tektronix Model 7904 with 

a. Dual Trace Amplifier 7A26 

b. Dual Time Base 7B92 

c. Differential Comparator 7A13 

5. 50 Ohm 5W Termination: Tektronix 011-0099-00 

6. Scope Probe; Tektronix P6101 

7. Probe Tip BNC Adapter; Tektronix 01 3-0034-02 

6.4 SYNTHESIZER CALIBRATION/VERIFICATION 

Use the test equipment listed here, or equivalent, to 
perform the procedures given in table 6-3. If the 
verification portion of table 6-3 indicates that the syn- 
thesizer does not require calibration, only items No. 
1 and No. 4 will be required as test equipment. 

1 . Frequency Counter: Dana 81 1 0 

2. RF Millivoltmeter: Boonton 92C 

3. DVM: Dana 5900 

4. 1 72B Extender Board: Wavetek 

6.5 FRONT PANEL CALIBRATION 

1 . Repeatedly press any front panel switch to obtain 
an audio tone. 

2. Adjust R15 on the front panel PC board for the 
greatest volume. 



CAUTION 

There are exposed high voltage points (250 
volts) in the display section. 
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Table 6-1. Power Supply CalibrationA/erification Procedures 



Step 


Check 


Tester 


Cal 

Points 


Program 


Adjust 


Desired 

Results 


Remarks 


1 


-M5V 


DVM in 
dc mode 


TP7 (gnd) 
TP6 


Power ON 
(initial setup) 


R24 


+ 1 5.0 Vdc 
±20 mV 


All test points and adjust- 
ments are located on 
power supply regulator bd. 


2 


-15V 




TP8 






-15.0 Vdc 
±100 mV 


Verify. 


3 


-M2V 




TP10 






+ 12.0 Vdc 
± 350 mV 




4 


-5V 




TP11 






- 5.0 Vdc 
± 1 00 mV 




5 


+ 5V (iso) 




TP14 (gnd) 
TP13 






+ 5.0 Vdc 
± 200 mV 




6 


+ 24V 




TP3 (gnd) 
TPS 




RIO 


+ 24.0 Vdc 
± 200 mV 




7 


-24V 




TP4 






- 24.0 Vdc 
± 200 mV 


Verify. 


8 


+ 5V (logic) 




TP1 5 (gnd) 
TP12 




R58 


+ 5.0 Vdc 
±100 mV 





Table €"2; Functton Generator Calibration "Procedures 



Step 


Check 


Tester 


Cal 

Points 


Program 


Adjust 


Desired 

Results 


Remarks 


1 


Trigger 

Baseline 


DVM in 
dc mode 


TP1 

(function/ 
preamp bd) 


FREQ: 9.99E2 
FUNC; 4 
OUTP: 1 
MODE: 1 
AMPL: -10 
EXEC 


R54 

(triangle 
gen bd) 


OV ±10 mVdc 


999 Hz, inverted, 10V p-p, 
dc, trig mode. Allow 1 hour 
warm-up. 


2 


Symmetry 

Zero 




TP2 

(triangle 
gen bd) 




R124 
(triangle 
gen bd) 


OV ±1 mVdc 




3 


Inverted 

Zero 




TP3 

(function/ 
preamp bd) 




R53 

(function/ 
preamp bd) 


OV ± 2 mVdc 




4 


Standard 

Zero 




TP2 

(function/ 
preamp bd) 




R79 

(function/ 
preamp bd) 






5 


Offset 

Inverted 

Zero 




TP4 

(pwr ampi/ 
offset bd) 




R75 

(pwr ampi/ 
offset bd) 


OV ± 5 mVdc 




6 


Offset 

Standard 

Zero 




TP2 

(pwr ampi/ 
offset bd) 




R72 

(pwr ampi/ 
offset bd) 
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Table 6-2. Function Generator Calibration Procedures (Continued) 



Step 


Check 


Tester 


Cal 

Points 


Program 


Adjust 


Desired 

Results 


Remarks 


7 


Power 

Amplifier 

Zero 




50Q OUT 
(rear panel) 




R53 

(pwr ampi/ 
offset bd) 


OV ±1 mVdc 




8 


Positive 

Triangle 

Peak 


Scope 
with com- 
parator 


TP1 

(function/ 
preamp bd) 


FUNG; 2 
MODE: 0 
EXEC 


R79 

(triangle 
gen bd) 


-F 2V ±10 mVp 


cont mode. 


9 


Negative 

Triangle 

Peak 








R76 

(triangle 
gen bd) 


-2V ±10 mVp 




10 


1000:1 

Symmetry 


2 channel 
scope 
with 50Q 
load 


son OUT 
(rear panel) 


OUTP: 0 
FREQ: 1E4 
EXEC 
FREQ: 0 
EXEC 

R28 (VCG bd): cow 


R58, R75 
(VCG bd) 


5 ±0,5 ms on 
each V 2 cycle 
(100 ±10 Hz) 
(use scope with 
1 ms/div sweep) 


, no internal load (load 
at scope). 10 kHz range, 
0 Hz; R58 and R75 settings 
must be done in sequence. 


11 


Bottom 

Symmetry 






FREQ: 1E2 
EXEC 


R33 

(VCG bd) 


Symmetry 

±0.1% (10 ;ts) 




12 


Top 

Symmetry 






FREQ: 9.99E2 
EXEC 


R67 

(VCG bd) 


Symmetry 
± 0.1 % (1 }is) 




13 


High 

Frequency 

Symmetry 






FREQ: 1 E5 
EXEC 


R72 

(VCG bd) 


Symmetry 
± 0.3% (30 ms) 


Repeat steps 11-13 until 
all settings are in tolerance. 


14 


Bottom 

Frequency 


Counter 




FREQ:1E2 
EXEC 1 


R28 

(VCG bd) 


100 ±1 Hz 




15 


Top 

Frequency 






FREQ: 9.99E2 
EXEC 


R21 

(VCG bd) 


999 ±5 Hz 


Repeat steps 14 and 15 
until all settings are in 
tolerance. 


16 


Frequency 




50Q OUT 
(rear panel) 


FREQ: 12.99E6 
EXEC 


C41 

(triangle 
gen bd) 


12.99 MHz 
± 50 kHz 


Check over 1 - 12.99 range 
and distribute the error. 
Verify 1E6(± 5%) and 1E7 
(±4%). 


17 








FREQ: 9.99E5 
EXEC 


R22 

(VCG bd) 


999 ± 5 kHz 




18 








FREQ: 9.99E4 
EXEC 


C44 

(triangle 
gen bd) 


99.9 kHz 
±500 Hz 




19 








FREQ: 9.99E3 
EXEC 


R20 

(VCG bd) 


9.99 kHz ± 50 Hz 




20 








FREQ: 9.99E1 
EXEC 


R18 

(VCG bd) 


0.01001 s ±50 fiS 
(50 fis) 




21 








FREQ: 9.99 
EXEC 


R17 

(VCG bd) 


0.1001s ±0.5 ms 
(0.5 ms) 




22 








FREQ: 9.99E-1 
EXEC 


R120 
(triangle 
gen bd) 


1 .001 s ± 5 ms 
(5 ms) 
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Table 6-2. Function Generator Calibration Procedures (Continued) 



Step 


Check 


Tester 


Cal 

Points 


Program 


Adjust 


Desired 

Resuits 


Remarks 


23 


HF Aber- 
rations 


2 channel 
scope 
with 50S2 
load 




FREQ: 1E6 
EXEC 


Cl 2 

(pwr ampi/ 
offset bd) 


Best 


<5% overshoot 


24 


Sine 


Scope 
with com- 
parator & 
distortion 
analyzer; 
load re- 
moved 


FREQ: 9.99E2 
FUNC: 0 
OUTP: 1 
EXEC 


R11 

(function/ 
preamp bd) 


-F 5V ± 20 mVdc 
at positive peak 


Internal load, 999 Hz 
output. Center R45 on pwr 
ampl/offset bd. 


25 


R9 

(function/ 
preamp bd) 


- 5V ± 20 mVdc 
at negative peak 


26 


R107 
(function/ 
preamp bd) 


Symmetrical 

residue 


Connect scope to distor- 
tion analyzer output. 


27 


R1 

(function/ 
preamp bd) 


Minimum distor- 
tion (0.15% typ) 


After this step, repeat 
steps 24 thru 26 once. 


28 


Negative 
Sine Unity 
Gain 


DVM in 
ac mode 


R45 

(pwr ampI/ 
offset bd) 


3.535V ± 3 mVrms 


2-9- 


Positive- 
Sine Unity 
Gain 


; AMPy TO 
EXEC 


! -R95 -- 

(function/ 
preamp bd) 


3.535V ±3 mVrms- 


30 


Gain 


FUNC: 1 
EXEC 


R5 

(function/ 
preamp bd) 


2.775V ±3mVrms 


With average responding 
DVM. Otherwise, use com- 
parator to set peaks to 
± 5 Vp ±20 mV. 


31 


Posi- 
tive peak 


DVM in 
dc mode 


50Q OUT 
(rear panel) 


FUNC: 2 
FREQ: 0.1 
EXEC 


R36 

(function/ 
preamp bd) 


-F 5 Vp + 1 0 mV 


Slow output, internal 

load. 


32 


Nega- 
tive peak 


R43 

(function/ 
preamp bd) 


-5 Vp ±10 mV 


33 

34 


+ DC Offset 
Gain 

- DC Offset 
Gain 


FUNC; 4 
OFST: -F7.49 
EXEC 


R62 

(pwr ampi/ 
offset bd) 


-F 7.49V 
± 20 mVdc 


+ 7.49 Vdc output, internal 
load. 


- 7.49V 
± 20 mVdc 


Verify. 


35 


Haver 

Baseline 


FUNC: 1 
OFST: 0 
AMPL: 10 
MODE; 5 
FREQ: 999 
EXEC 


R37 

(triangle 
gen bd) 


- 5V ±50 mVdc 


Gated havertriangle base- 
line output. 
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Table 6-3. Synthesizer Calibration/Verification 



Step 


Check 


Tester 


Cal 

Points 


Program 


Adjust 


Desired 

Results 


Remarks 


1 


Time Base 


Counter 


REF OUT 
(rear panei) 


Power ON 
(initiai settings) 


L2 

(digits 4 
& 5 bd) 


10.00000 MHz 
±50 Hz 


Aliow 1 hour warm-up. 


2 


Verify 

12.9999E6 




50n OUT 
(rear panei) 


FREQ: 12.9999E6 
FUNC; 2 
AMPL: 10 
OUTP: 1 
MODE; 3 
EXEC 




12.99990 MHz 
±65 Hz 


Verify. 


3 


Verify 

10.9999E6 






FREQ: 10.9999E6 
EXEC 




10.99990 MHz 
±55 Hz 




4 


Verify 

9.9999E6 






FREQ: 9.9999E6 
EXEC 




9.99990 MHz 
± 50 Hz 




5 


Verify 
999 Hz 






FREQ; 999 
EXEC 




999.000 Hz 
± 5 mHz 




6 


Verify 
10 Hz 






FREQ: 10 
EXEC 




10.00000 Hz 
± 500 /iHz 


it is normal for this reading 
to show some cycle-to- 
cycie jitter. 



This completes the verification portion of this procedure. If negative results were obtained, complete the calibration procedure 
before attempting fault isolation. 



7 


30 MHz 
Multipiier 


RF miiii- 
voltmeter 


TP3 

(digits 4 
& 5 bd) 


Power QN 
(initial settings) 


L3 

(digits 4 
&5 bd 
30 MHz 
MULT) 


Maximum reading 


Place digits 4 & 5 bd on the 
extender bd. Remove 
shield. Connect probe gnd 
lead to board common as 
near TPS as possible. 


8 


60 MHz 
Muitipiier 




TP4 




L4 

(digits 4 
&5bd 


Maximum reading 


Note: Turn instrument 
power OFF while removing 
or replacing boards. 


9 


Digits 4 
& 5 VCQ 


DVM 


Junction 

CR1/C3 


FREQ: 10.9999E6 
EXEC 


LI 

(digits 4 
& 5 bd 
40 MHz 
VCQ) 


1.70 Vdc 


Connect DVM ground to 
board common. 


10 


Translation 
Loop VCQ 




Terminal 
VC on 
60.4 MHz 
Module 


. ’ 


Cl 


1.30 Vdc 


Replace digits 4 & 5 bd and 
place digits 2 & 3 bd on the 
extender bd (2 if possible). 
Connect DVM ground to 
60.4 MHz module common. 
Cl is the trimmer capaci- 
tor protruding from the 
underside of the 60.4 MHz 
module. 


11 


Digits 2 
&3VCQ 




Terminal 
VC on 
40 MHz 
module 
(digits 2 
& 3 bd) 




LI 


3.50 Vdc 


Connect DVM gnd to 
40 MHz module case. LI is 
accessible thru a hole in 
top of the 40 MHz module. 
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Table 6-1. Power Supply Calibration/Verification Procedures (Continued) 



Step 


Check 


Tester 


Cal 

Points 


Program 


Adjust 


Desired 

Results 


Remarks 


12 


Digit 1 VCO 




Pin VC on 
35 MHz 
module A1 
(digit 1 / 
mixer) 


FREQ: 1.0000E6 
EXEC 




3.46 Vdc 


Replace digits 2 & 3 bd and 
place digit 1 /mixer on the 
extender bd. LI is acces- 
sible thru a hole in top of 
the 35 MHz module. 


13 


Output Mixer 


RF milli- 
meter 


TP2 


FREQ: 5.8500E6 
EXEC 


L7 

(30 MHz 
BPF) 


Maximum reading 


14 


TP3 


L11, L12 
(input 
mixer) 


15 


TP4 


L13, L14 
(34.5 MHz 
BPF) 


After this step, reinstall 
digit 1 /mixer board. 
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7.1 DRAWINGS 

The following assembly drawings, parts lists and 
schematics are in the arrangement shown below. 

7.2 ORDERING PARTS 

When ordering spare parts, please specify part 
number, circuit reference, board, serial number of 
unit and the function performed. 

The part numbers for printed circuit boards are etched 
on the boards just as the circuits are. When the 
boards are loaded with components the boards are 
considered assemblies and stamped with assembly 



SECTION f 

PARTS AND SCHEMATICS 



numbers. These same numbers are found in the parts 
lists. Each printed circuit assembly has its own parts 
list: the parts list number is the assembly number. 
The printed circuit board will appear as a component 
in the parts list. 

7.3 ADDENDA 

Under Wavetek’s product improvement program, the 
latest designs are incorporated into each instrument 
as quickly as development and testing permit. 
Because of the time needed to prepare manuals, it is 
not always possible to include the most recent 
changes. Whenever this occurs, addendum pages are 
prepared and inserted. 



Drawing Drawing No. 

Chassis Assembly 0102-00-0726 

Chassis Parts List 1101-00-0726 

Front Panel Assembly 0102-00-0968 

Front Panel Parts List 1101-00-0968 

Front Panel Logic Schematic 0103-00-0938 

Front Panel Logic Assembly 0101-00-0938 

Front Panel Logic Parts List 1100-00-0938 

Rear Panel Schematic 01 04-00-0792 

Rear Panel Assembly 0102-00-0792 

Rear Panel Parts List 1101-00-0792 

GPIB Decoder Schematic 0103-00-0554 

GPIB Decoder Assembly 0101-00-0554 

GPIB Decoder Parts List 1100-00-0554 

Mother Board Assembly 0101-00-0717 

Mother Board Parts List 1100-00-0717 



Signal Routing on Mother Board — 

Pass Transistor/Reguiator Schematic . 0103-00-0713 
Pass Transistor/Regulator Assembly . . 0101-00-0713 
Pass Transistor/Regulator Parts List . . 1100-00-0713 

Power Supply Regulator Schematic . . . 0103-00-0712 
Power Supply Regulator Assembly . . . 0101-00-0712 
Power Supply Regulator Parts List .... 1100-00-0712 



Drawing Drawing No. 

Memory RAM Schematic 0103-00-0708 

Memory RAM Assembly 0101-00-0708 

Memory RAM Parts List 1100-00-0708 

Microprocessor Schematic 0103-00-0699 

Microprocessor Assembly 0101-00-0699 

Microprocessor Parts List 1100-00-0699 

GPIB Interface Schematic 0103-00-0685 

GPIB Interface Assembly 0101-00-0685 

GPIB Interface Parts List 1100-00-0685 



Power Amplifier/DC Offset Schematic . 0103-00-0710 
Power Amplifier/DC Offset Assembly . . 0101-00-0710 
Power Amplifier/DC Offset Parts List . . 1100-00-0710 

Power Amplifier Subassembly 

No. 1 Assembly 0101-00-0591 

Power Amplifier Subassembly 

No. 1 Parts List 1 208-00-0591 

Power Amplifier Subassembly 

No. 2 Assembly 0101-00-0592 

Power Amplifier Subassembly 

No. 2 Parts List 1 208-00-0592 

Power Amplifier Subassembly 

No. 3 Assembly 0101-00-0593 

Power Amplifier Subassembly 

No. 3 Parts List 1 208-00-0593 
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Drawing Drawing No. 

3 Digit Attenuator Schematic 0103-00-0715 

3 Digit Attenuator Assembly 0101-00-0715 

3 Digit Attenuator Parts List 11 00-00-071 5 

Function/Preamp Schematic 0103-00-0707 

Function/Preamp Assembly 0101-00-0707 

Function/Preamp Parts List 1100-00-0707 

Triangle Generator Schematic 0103-00-0714 

Triangle Generator Assembly 0101-00-0714 

Triangle Generator Parts List 1100-00-0714 

Hysteresis Switch, Triangle 

Generator Assembly 0101-00-0558 

Hysteresis Switch, Triangle 
Generator Parts List 1208-00-0558 



Trigger, Triangle Generator Assembly . 0101-00-0559 
Trigger, Triangle Generator Parts List . 1208-00-0559 



Buffer Amplifier, Triangle 

Generator Assembly 0101-00-0560 

Buffer Amplifier, Triangle 

Geptefator Parts LM . . 120 8 - 00 - 05 6 0 

VCG and Symmetry Schematic 0103-00-0711 

VCG and Symmetry Assembly 0101-00-071 1 

VCG and Symmetry Parts List 11 00-00-071 1 



Drawing Drawing No. 

Digit 1 /Mixer Schematic 0103-00-0706 

Digit 1 /Mixer Assembly 0101-00-0706 

Digit 1 /Mixer Parts List 1100-00-0706 

35/40 MHz VCO Module, 

Digit 1 /Mixer Schematic 0104-00-0519 

35/40 MHz VCO Module, 

Digit 1 /Mixer Assembly 0102-00-0519 

35/40 MHz VCO Module, 

Digit 1 /Mixer Parts List 1206-00-0519 

Digits 2 & 3 Schematic 0103-00-0704 

Digits 2 & 3 Assembly 0101-00-0704 

Digits 2 & 3 Parts List 11 00-00-0704 

60.4 MHz VCO Module, 

Digits 2 & 3 Schematic 0103-00-0520 

60.4 MHz VCO Module, 

Digits 2 & 3 Assembly 0102-00-0520 

60.4 MHz VCO Module, 

Digits 2 & 3 Parts List 1206-00-0520 



Digits 4 & 5/Reference Schematic ... 0103-00-0705 

Digits 4 & 5/Reference Assembly 0101-00-0705 

Digits 4 & 5/Reference Parts List 1100-00-0705 
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THIS DOCUMENT DETAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 
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NOTE: 

BNC CONN. FLAT 
SHOWN TOPSIDE, 
INSTALL INOmSIS 
ASSHOWN 

GBDNNP TYP. (6) 



NO.A-AOnVa" MOUAITINQ 

77? BCJtn njAAts* 
r W' iecrtPC /'TWVC'C. 

iseESHeeTBCFz) 



COAXPONr/NGAS } 
SHOWN W/TH 
MOUSSTML. TO 
MOTHER BD. (7) 



VCG/N/atK h 
- PEF /N/ PEF OUT 



SYNC OU^ TRIG IN 



TYPOTHEB SIDE IS) 



FUNCTION 


COAX 


SH/E/D 


COLOR 


LENGTH ON) 


REF. IN 


•J! -29 


J! -27 


GRN 




PEF. OUT 


J! -43 


SI -42 


GRN/mr 


!3" 


VCG /N 


J4-^ 


04-27 


RED/WHT 


24" 


0LK IN 


04-50 


04-49 


^ BLK 


ISL^T' 


SYNC OUT 


•J5-4& 


OS -45 


BLU/WHT 


/7" 


TRIG IN 


05-50 1 


05-49 


BLU 


I7'/2-' 



DETAIL "B" 

CABLE CLAMP LOCAT/ON 

TOP 



LOCATE aPECTLY- 
ON BASE OF 
CHASSIS 



MOTHEP BOAED 



1 








f 


— 1 




— 77" 



NO. N-40x 1/4" PAN HEAD 
SCREW WITH INTERNAL 
TOOTH LOCK WASHER CeD 



BE SURE .00! CAP. TERMINALS 
ARE AWAY FROM CHASSIS 
fWRTITIONS BEFCRE 
TIGHTENING 

PER DfTyQIL "P" 



2EV. 


CON 


BY 


miE 


APP 




2785 


fy.A, 


slirk 


<^Jl 


H 


3553 




2IB5 






3777 CLASS JB 


Ls’C 







NOTE: UNLESS OTHERWI^ SPECIFIED 



8 



F 


FCN 2141 L 


DCtOPEE 


tOlMi 




‘E 


ECN TtEB! 


L EAPHABT 


55-86 




D 


#•' m 


~TMTT~ 


7 -/ 7. 79 




c 


£CN» 1941 


a COOPER 


J-^79 








JilWtch 


il^tS 




^ A 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 



|PROJENGR . 

Jer^- " 



RELEASE APPROV 



“TErri 

-‘.V f- 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXXS.010 ANGLES'!’ 
■ XX t.030 



. DO NOT SCALE DWG 



SAN DIEGO •CALIFORNIA ^ 


TITLE 

ASSEMBLY 






CHASSIS 




MODEL NO. 

/7Z 


DWG NO. 

OIOZ-OO-07-Zh 


REV 

N 


SSIt 23338 


SHEET / Of2 I 



B 











8 



THIS OOCW»l£NT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



NO. &-3ZX FLAT HEAD 

CAD-PLATE SCREW ( TOPAHD 
BOTTOM COVEES 8FLCS.) 



JF2S RECEPTACLE TO 
PASS TRANSISTOR BOARD 
(/REF. JF2PPWQ) 



BNC PANEL MJ6. 
4-40x%'RHU SCREW 
WITH INI TOOTH LOCK 
WAS HER (4) - 



NO. 4-40x3/8' RAT HEA 
SCREW (4 PLCS. EA.END) 



/. REMCME PLATE 

2. DRESS BMC PANEL TO 
REAR SUOTCBNC FLAT TOTSIDE) 

3. INSTALL BNC PANEL TO 
PLATE 

4. INSFALL PLATE BACK ON REAR 
PANEL AND TLSNTEN 




FEONTPAhJEL ASSY. 



PULL-UP 
TYP. BOTH ENDS 






mTHE£ BCAPD 

ceefE) 



NOTE: UNLESS OTHERWISE SPECIFIED 



TAPE- 
SCOTCH'D/ GLASS CLOTH 
£L£CT£IU\L TAPE, i/F 

SUPPORT PAD- 



(LHASS/S- 

(i^EF) 



DETAIL "C" 

APPL/ /NSULAT/ON TAPE TO SUPPORT 
mo ALLOWING FOR W OVERHANG ON 3 SIDES. 
PUCE PAD INSIDE CHASSIS AND POSITION 
UNDER - MOTHER ED. FOR SUPPORT AS 
SHOWN. 



CHASSIS EDGE 
(PEF3 




RC.BOABD LEGEND 


EJECTOR 

AND 

REmiNER. 

COLOR 


JPEmiNER. 
ITEM NO. 

4 


BD.KEY AND TITLE 


BD.NO 




PASS TRANSISTOR 




BLACK 




m 


POWER SUPPLY REO. 




BLACK 


l^lll 




MICRO P. 




WHITE 






GPIB 




WHITE 


■91 


1 ^ 


RAM 




WHITE 


■9 


















GREY 






DIGITS ATTENUATOR 




VIOLET 


1 ^ 




FUNCTION PRE-AMP 




BLUE 






TRIANGLE GENERATOR 




GREEN 




© 


VCG 




yellow 




@ 


DIGIT 1/ MIXER 




ORANGE 






DIGIT 2 ANDS 




RED 




m 


DIG/T 4 ANDS /REF. 




BROWN 





DETAIL "E" 

CONN HOLD DOWN 



DETAIL "D" 

TYP. P.C. BD. PEMOVAL 



lORAWN 1 DATE 

D. COOPER 



^HOJENGa— 



RELEASE APP 



e/22. 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
.XXX 1.010 ANGLES t1 
■XX 1.030 



DO NOT SCALE DWG 



SAW DIEGO *CALIFOBmA 


TITLE 

A55EMBL Y 




CMASSIS 




WOOEL NO. 


DWG NO. 

OI02-00-07Z& 


REV 

// 


CODE O ^ "1 “J O 

lOENT .A0.3.9P 


SHtBJ 2 0 


2 



8 












































8 



THIS DOCUMENT CONTAINS PRCtf-RIETARY INFOR 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. WEBATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



BY DATE I APf> 



D 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


ORIG-MFGR-P ART-NO 


MFGR 


UAVETEK NO. 


QTY/PT 


NONE 


ASSY DRUG. CHASSIS 


0102-00-0726 


UVTK 


0102-00-0726 


1 


1 


BMC BD 


1400-00-6021 


WVTK 


1400-00-6021 


1 


2 


NTG. BKT 


1400-00-6332 


UVTK 


1400-00-6332 


2 


3 


INSULATOR 
REF: 3200-03-0001 


1400-00-6891 


WVTK 


1400-00-6891 


4 


4 


CHASSIS 


119-1575 


CALNK 


1400-00-7770 


1 


9 


INSULATOR. BOTT 


1400-00-7830 


UVTK 


1400-00-7830 


1 


34 


SUPPORT PAD 


1400-00-9173 


UV1K 


1400-00-9173 


2 


20 


RETAINER PLATE 


1400-00-9183 


UVTK 


1400-00-9183 


1 


19 


RETAINER PLATE 


1400-00-9240 


UVTK 


1400-00-9240 


1 


29 


LABEL. REAR SUPPORT 


1400-00-9780 


WVTK 


1400-00-9780 


1 


31 


LABEL. REAR SUPPORT 


1400-01-0010 


UVTK 


1400-01-0010 


2 


33 


COVER. TOP 


119-1975-94C 


CALPK 


1400-01-1002 


1 


33 


COVBl. BOTTOM 


119-1979-93C 


CALHK 


1400-01-1013 


1 


NONE 


CAP. CER. .001I1F. 3KV 


DD30-102 


CRL 


1500-01-0205 


2 


6 


BNC CONN 


UG657/U 


AMPH 


2100-01-0003 


6 


9 


LOCK. SOCKET 


CA-24-200-DL 


CA 


2100-03-0046 


2 


10 


SOLDER LUG 


1497 


SMITH 


2100-04-0012 


6 



V(4\vetek 

RftRTS LIST 



TITLE 

CHASSIS 



REV 

J 



B 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I C-MFGR-P/«T-NO 


MFGR 


UAVETEK NO. 


QTY/PT 


30 


CONN 


60598-8 


AMP 


2100-09-0017 


6 


35 


GUIDE. BOARD 


115-287 


CALMK 


2100-06-0004 


6 


36 


CARO GUIDE. BROUN 


115-287 BROWN 


CALMK 


2100-06-0007 


2 


37 


CARO GUIDE. RED 


115-287 RED 


CALm 


2100-06-0008 


2 


38 


CARO GUIDE. ORANGE 


115-287 ORANGE 


CALMK 


2100-06-0009 


2 


39 


CARD GUIDE. YELLOW 


115-287 YELLOW 


CALm 


2100-06-0010 


2 


40 


CARD MIDE. GREEN 


115-287 GREEN 


CALMK 


2100-06-0011 


2 


41 


CARD GUIDE. BLUE 


115-287 BLUE 


CALMK 


2100-06-0013 


2 


42 


CARD GUIDE. VIOLET 


115-287 VIOLET 


CALMK 


2100-06-0013 


2 


43 


CARD GUIDE. GREY 


115-287 GREY 


CALMK 


2100-06-0014 


2 


44 


CARD GUIDE. BLACK 


115-287 BLACK 


CALMK 


2100-06-<X>19 


4 


14 


TY-WRAP 


TY-923M 


TB 


2800-00-0006 


4 


13 


MIRE MOUNT. ADHESIVE 


6025-O8-BLK 


GRAHL 


2000-00-0024 


3 


IS 


STANDOFF. SWAGE 
.125 H. .250 OXA 
4-40. .093 MAT'L 


6911-2-3C 


LYNTR 


2800-03-0003 


4 


16 


GRCnrCT. RUBBER 


91117 


SMITH 


2900-10-0004 


3 


18 


nOUSETAIL 


2829-75-2 


RUBTK 


2800-12-0003 


7 



Vs^kVETEK 

Rwrs LIST 



ASSEMBLY NO. 
1101 - 00-0726 



REV 

J 



REF&iENCE OESIONATtIRS 



V/^ver^K 

RWrSUST 



PART DESCRIPTION 



CABLE. 4 C0ND.2O0A 



OR I e-MFCR-P ART-NO 



UAVETEH NO. 



6001-70-0007 



B 



NOTE UNLESS OTHERWISE SPECIFIED 



■iSHOr GRATHICS/ACCUPRESS 



MEOROCR N0.A-I8M 



8 



MATERIAL 



RELEASE APPROV 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX ■ 010 ANGLES 
XX • 030 



DO NOT SCALE DWG 



Vv^VETEK 



SAM Dliee .CALffORNtA I 



PARTS LIST 
CHASSIS 



[MODEL MO 

172B 



23338 



owe NO 

1101-000726 



IREV 

J 



SHEET 1 OF 1 

1 











THIS DOCUMENT CONTAINS PftOPBIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



FOLD F!f?ST ROW OF - 
TABS TOmRD CENTER 



r@<2) 




-SHRINK SLEEVING , 

OVER FISH PAPER , ^ 

(REF. P/N: &K)0/-SI-^EX)0) 

PIN^ 



- INSTALL SVLiTCH 
SUPPORT BD. 
ASSHONN 



POP RIVET (E)-T 
(F/N2eOO-IZ- 0010) 



S® 



■SOLDER AND 
CUP LEADS(&) 



DETAIL "C‘ 



NO.R-SGxVi'PAN HEAD — 
SCREW WITH SPLIT LOCK 
WASHER AND Nar(2PLCS.) 





PIN NO. 


WIPE GA. 


COLOR 


DESTINATION 


/ 


20 


CRN 


SI -2 


Z 


20 


BLK 


SI-3 


3 


20 


RED 


SI-1 


4 




HOT USED 




5 




NOT USED 




6 


20 


WHT 


SI- 4 


i 


20 


qrnkyEl 


SHIELD 


8 




NOT USED 




9 




NOT USED 





NO. C-3Z X / PLAT HEAD 
WITH FLA) WASHER AND 
NL>r (GPLCS.) 




SEE DETAIL ' 



-N0.4-40X ^a-PAN 
HEAD SCREW WITH 
SPLIT LOCK MASHER 
(ZPLCS.) 




NO. 4- 40 X ye" PAN HEAD 
SCREW WITH SPLIT LOCK 
WASHER (&> PL CS.) — . 





WIPE SURFACE SHOWN WITH LIN7 PR Eh 
TISSUE AND AAPLYFRECUrr TAPE AS 
SHOWN. LEAVE BAaONG ON TAPE UNTIL 
KEYED. IS APPLIED TO FROiV T PANE t . 
(DO NOT TOUCH ADHES! VE SURAAlE 
1 OF TAPE) 



5. For keyboard removal:- cut RTV with xacto knife 

against pai:el surface, not keyboard. Pry keyboard 
away from panel mounting surface using flat blade 
screwdriver at narrow end of keyboard and peel 
keyboard away from panel surface. 




DETAIL F 



RTV/&2 (TYP G PL CO.) - 



TV REMOVE KEYBOARD 
START HERE— 2 








SEE DETAIL 'A' 



DETAIL "B" 

KEYBOARD INSTALLATION 
SEE NOTES 1 THRU4 



4. Apply RTV to surface of Iceyboard and front panel 
as shown. Allow to dry 15 to 30 min tack free. 

(24 hours for full cure) 

3. Burnish keyboard surface with moderate pressure using clean cloth. 

2. Remove tape backing & install keyboard in front panel recess. 

1. For keyboard installation;- wipe mounting surface with clean cloth. 
MOTE; UNLESS OTHERWISE SPECIFIED 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
, XXX 1.010 ANGLES *1' 

XK ;.030 - 

DO NOT SCALE DWG 
SCALE 



WVETEK 

f .|7.e| TITLE 

ASSEMBL Y 

— FRONT PANEL 



DWG NO 

0l0E-0O-Q%8 

SHEET / OF 












THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



BY I DATE I APP 



REFERENCE 


DESIGNATORS 


PART DESCRIPTION 


OR I GH1FGR-P AR T-NQ 


MFGR 


WAVETEK NO. 


QTY/PT 


NONE 








ASSY DRWG. LOGIC/ 
DECODER BOARD 


0101-00-0938 


WVTK 


0101-00-0938 


1 


NONE 








KIHEMATIC. LOGIC/ 
DECODER BOARD 


0103-00-0938 


WVTK 


0103-00-0938 


1 


NONE 








TRANSFORMER 


172B-0050 


WVTK 


1204-00-0050 


1 


C9 








CAP. CER. .OOIMF. IKV 


OD-102 


CRL 


1500-01-0211 


1 


C12 C13 


C14 


C15 


C16 


CAP. CER. MOM. . SOV 


C AC03Z5U 1 04Z050A 


CORNG 


1500-01-0405 


33 


C17 CIB 


C19 


C20 


C21 












C22 C23 


C24 


C25 


C26 












C27 C28 


C29 


C30 


C31 












C32 C33 


C34 


C35 


C36 












C37 C38 


C39 


C40 


C4l 












C42 C43 


C5 
















CIO 








CAP. CER. . 022^F, 25V 


HY-525 


SPRAG 


1500-02-2309 


1 


C3 








CAP. CER. 330PF, IKV 


DD-331 


CRL 


1500-03-3111 


1 


Cl 








CAP, CER. 47PF. IKV 


DD-470 


CRL 


1500-04-7011 


1 


C2 








CAP. MICA, 220PF. 500V 


DM15-2210 


ARCO 


1500-12-2100 


1 


C7 








CAP, ELECT. 4MF. 350V 


TVA-1601 


SPRAG 


1500-30-4005 


1 


Cll 








CAP, ELECT, 1000MF/16V 
RADIAL LEAD. SP .20 


CRE SERIES 1000/16 


CAPAR 


1500-31-0211 


1 


C4 C6 








CAP, ELECT, 33MF. 25V 
RADIAL LEAD, SP . 14 


CLE-L SERIES 33/25 


CAPfiH 


1500-33-3002 


2 


C8 








CAP, ELECT, 47MF, SOV 


CRE S»1ES 47/50 


CAPfiR 


1500-34-7003 


1 



VAvetek 

FARTS LIST 



TITLE 

PCA/LOBIC/DECODBl BD 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR IG-MFGR-P ART-NO 


I^GR 


WAVETEK ^X3. 


QTY/PT 


hONE 


TRANSIPAD 


10123N 


l«TRS 


2800-11-0003 


3 


DSl 


BEEPER 


3MB-06 


STMIC 


3000-00-0085 


1 


FBI 


BALUN CORE 


2873000902 


FARIT 


3100-00-0002 


1 


R18 


RES.MF, 1/8W. IX. 100 


RN55D-100«^ 


TRW 


4701-03-1000 


1 


RIQ RS R9 


pe;e. h«. .i. 


“N55D— lOOlF 


TRW 


•F/Ul— U-J-lWl 


3 


Ri Rli R2 R24 R2S R3 
R4 R5 R7 


RES. MF, 1/8U, IX. lOK 


RN55D-1002F 


TRW 


4701-03-1002 


9 


R6 


RES. MF. 1/SW. IX, lOOK 


RN55D-S003F 


TRW 


4701-03-1003 


1 


R14 R17 


RES. MF, 1/8W, IX, 10 


RN55D-iOftOF 


TRW 


4701-03-1009 


2 


R12 R20 


RES.MF, 1/8W. IX. 2K 


RN55D-2001F 


TRW 


4701-03-2001 


2 


R21 R23 


RES.MF. 1/SW, IX. 30. IK 


RN55D-3012F 


TRW 


4701-03-3012 


2 


R19 


RES. 1^. 1/8W, IX, 33. 2 


RN55D-3»?2F 


TRW 


4701-03-3329 


1 


R15 R16 


RES, r^. 1/8, IX, 499 


RN55D-4990F 


TRW 


4701-03-4990 


2 


R22 


RES.M^, 1/8W, 1%, 4. 99K 


RN55D-4991F 


TRW 


4701-03-4991 


1 


R13 R26 


RES MODULE 


431(»-101-103 


aOLAN 


4770-00-0008 


2 


CRl CR2 CR3 CR4 GRS 
CR6 CR7 CRB CR9 


DIOI^ 


1N4148 


FAIR 


4807-02-6666 


9 


02 03 


TRANS 


2N2219A 


NSC 


4901-02-2191 


2 



VAvetek 

RAKTS LIST 



TITLE 

PC A, LOGIC /DECODER SC 



ASSEMBLY NO. 
1100-00-093S 



B 



REFERENCE DESIGNATORS 



LI 

NONE 

NONE 

f«3NE 

NONE 

1 

2 

NONE 

TPl TP2 TPS 

Y1 

VI 



'WiVETEK 

RARTS LIST 



PART DESCRIPTION 



RADIAL LEAD. SP .20 

LOGZC/DECODER BOARD 

CHOKE. 5. 6I1H 

SKT, IC.24PIN 

SKT, IC. 40PIN 

SOCKET. 14 PIN 

SKT. IC. 22 PIN 

SKT, IC. 24 PIN 

LOCK. SOCKET 

SOCKET. 18 PIN 

BUSS BAR STANDOFF 

CRYST«_. 4W2 

DISPLAY. FLOLW. 

140 CHARACTER) 

SPACER. SWAGE 
. 500 H. . 250 DIA 
. 150DIA THRU. . 062MTL 

SPACER. SWAGE 

.750 H, .250 DIA 

. 1 50DIA THRU. . 062MTL 



TITLE 

PCA, LOGIC/DECODER BD 



ORIG-MFGR -PART-NO 



1700-00-0938 

1537-30 

DILB-24P-108 

0:LB-4<»»-108 

C8814-01 

DILB-22P-108 

CA-24SPU-10SD 

CA-24-200-DL 

D1BL-18P-108 

2110-001 

180-502 

DC405A2 

6310-1 /2-2-C 
6310-3/4-2-C 



MFGR 


WAVETEK NO. 


QTY/PT 


WVTK 


1700-00-W38 


1 


OELVN 


lSOO-00-0015 


1 


BURND 


2100-03-0029 


2 


BURND 


2100-03-0030 


1 


TI 


2100-03-0032 


1 


BURND 


2100-03-0035 


5 


CA 


2100-03-0045 


1 


CA 


2100-03-0046 


1 


BURND 


2100-03-0050 


4 


ARTWR 


2100-05-0024 


3 


WVTK 


2300-99-0004 


1 


ITRON 


00-03-00 10 


1 


LYNTR 


2300-04-0015 


4 


LYNTR 


^00-04-0016 
L 


4 



REFERENCE DESIGNATORS 


PART ASCRIPTION 


OR I G-ffff«?-P ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


Q1 






TRANS 


2N3903 




NSC 


4901-03-9030 


1 


Q5 






TRANS 


2N4047 




FAIR 


4901-04-0470 


1 


Q4 






TRANS 


2N6486 




MOT 


4901-06-4860 


1 


J3 






CABLE ASSY 


C A-D 1 4 1 DSP -E-CD-005 


CA 


6002-00-0003 


1 


J2 






CABLE ASSY 


CA-D241DPP-E-C0-O12 


CA 


6002-00-0004 


1 


U2 






IC 


ST95 




SIG 


8000-08-9500 


1 


U18 






IC 


CD4093BE 


RCA 


8000-40-9300 


1 


U26 U27 U28 U29 






IC. DISPLAY DRIVER 


UCN4810A 


SPRAG 


8000-48-1000 


4 


U21 U22 U23 U24 U2S 




IC, DISPLAY DRIVER 


UCN4815A 


SPRAG 


8000-48-1500 


5 


U3 






1C 


MLM6810AL 


mr 


8000-68-1000 


1 


U14 U4 






IC 


74LS00 




TI 


8000-74-0010 


2 


U9 






IC 


7402 




TI 


8000-74-0200 


1 


UlS U16 






IC 


74LS04 




TI 


TOOO-74-0410 


2 


U30 






1C 


7474 




TI 


8000-74-7400 


1 


U8 






IC 


74LS74 




TI 


8000-74-7410 


1 


U19 






IC 


14040 




RCA 


0301-40-4000 


1 


U5 






IC 


AY-5-3600PR0 


GI 


8005-36-0000 


1 


Vv^lLVETEK 
FWOS UST 


TITLE 

PCA. LOGIC/DECODER BD 


f 

AS^MBLY NO. 

1100-00-0938 

PAGE; 4 


REV 



REFERENCE DESIGNATORS 



U12 

UlO Ull U13 U17 



U1 U7 
U20 



VAvetek 

RARTS LIST 



PART DESCRIPTION 



IC. PROORAMHED 
REF; 8000-27-1600 



OR I G-MFGR-P ART-NO 



74LS138 

74LS163 

74LS240 

74L5368 

8600-00-0224 



TI 

SIG 

TI 

TI 

WVTK 



UAVE-mL NO. 



8007-41-3810 

8007-41-6310 

8007-42-4010 

8007-43-6810 

8600-00-0224 



TITLE 

PCA. LOGIC/DECODER BD 



B 



NOTE UNLESS OTHERWISE SPECIFIED 



BISHOP SRAPHICS/ACOIPRESS 
REORDER NO. A-38M 



8 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 



Irelease approv 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
• XXX • 010 ANGLES ) 



DO NOT SCALE DWG 



Vs^VETEK 



SAN OIEGO • CALIFORNIA i 



PARTS LIST 

PCA, LOGIC/DECODER BD 



MODEL NO 

172B 

lOENT 23338 



1100000938 



SHEET 1 OF 1 







8 


i ' 7 


i . ^ • A ^ ^ * *1 

1 6 0 t 4 i - 1 A 


1 

1 


1 










4 


ECN 2785 


y \4ik 


W-i 



THIS DOCUMENT CONTAINS PROPfllETARY INFOR- 
MATION AND DESIGN RIGHTS BEL(MGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION AND 
MAINTENANCE WITHCMJT WRITTEN AUTHORIZATION. 



B 



NOTE: UNLESS OTHERWISE SPECIFIED 



J/6-4 >- 
Jlb-5 y- 
J/6-6 y 




-( J49-3 
-i J‘B-Z 
-< J49-/ 



JORAWN 

pD. COOPED 



MATERIAL 






DATE 



4NGR 



RELEASE APPROV 






TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX ' 010 ANGLES :1 
■ XX ' 030 



DO NOT SCALE DWG 



WVETEK 



SAN DIEGO • CALIFORNIA 



SCHEMATIC 
POWER SUPPL V 

AND 

PECULATOR REAP PANEL 



0I04-0C-0792 



A 



/ OF / 



B 












5 




go 
















▲ - APPLY V2P0L0CmE, ALLB SCREWS THRU 
^TH TRANSPXMEBS AS SHOW hi. 

NOTE: UNLESS OTHERWISE SPECIFIED 



8 



6 



5 















THf$ DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WHITTEN AUTHORIZATION. 



REFERENCE I£S1GNAT(»S 



PART DESCRIPTION 



OR I G-MFOR-P/«T-NO 




PIFCR WAVCTP( NO. QTY/PT 



REFERENCE DESIGNATORS 




PART uESCRtPiION 

ASSY DRWG REAR PANEL 

SCHEMATIC REAR PANEL 

TRANSFORMER 

TRANSFORMER 

SHIELD. PWR 

BRKT 

SCREEN COV^R 

BRKT. XFMR 

BRKT, XFMR, MTG 

BNC MTG PLATE 

REAR PANEL 

LABEL, OPTION 

I.D. LABB. 

IPOLYESTB? FILM 
REF: 1600-99-0002 

CAP, CD?, MON, . IMF, SOV 

CAP. ELECT. 27001^, 299 

! CAP. ELEC, 92000hF. 19V 



DR 1 G-^Gn-F ART-NO 

0102-00-0792 

0104-00-0792 

172B-0039 

1728-0094 

1400-00-6210 

1400-00-7043 

1400-00-7923 

1400-00-7943 

1400-00-7783 

1400-00-7790 

1400-00-7810 

1400-00-8880 

1400-00-9090 

1400-01-3191 

CAC03Z9U104Z090A 

91C29HA272 

FAHM92000-19-B3 



BNC CCXVJN 


KC-19-152 


KINO 


2100-01-0006 


CONN. 9PIN 


03-06-1091 


MOLEX 


2100-02-0010 


COPm. 19P1N 


03-09-1191 


MOLEX 


2100-02-0012 


PLUG. 19PIN 


03-09-2191 


MOLEX 


2100-02-0013 


CCMN HOUSING 


1-87029-6 


AMP 


2100-02-^)077 


CONNECTOR 


JF2S 


WINCH 


2100-02-0081 


RECEPTACLE 


6VJ1 


CORCM 


2100-03-0026 


LUG 


35 


1L8C0 


2100-04-0018 


SOLDER LUG 


1465-6 


SMITH 


2100-04-0029 


PIN. FEMALE 


02-06-1103 


MOLEX 


2100-05-0002 


PIN. MALE 


02-09-2118 


MOLEX 


2100-09-0005 


CCMN PINS 


87027-3 


AMP 


2100-05-0047 


CONN 


27-843 


AM>H 


2100-07-0009 


LABEL, RECEPT 


89-1509 


CORCM 


2400-04-0001 


FUSE. 3A. 290V 


312003 


LITFU 


2400-09-0018 


FAN FILTER 


9902 


PAMOT 


2600-01-0009 


FAN. MODIFIED 


2600-99-0002 


UVTK 


2600-99-0002 



Vv^VeTEK 

R^RTSUST 



0102-00-0792 1 
0104-00-0792 1 
1304-00-0039 1 
1304-00-0094 1 
1400-00-6210 1 
1400-00-7043 1 
1400-00-7923 1 
1400-00-7943 4 
1400-00-7783 2 
1400-00-7790 1 
1400-00-7810 1 
1400-00-8880 1 
1400-00-9090 1 



C0RN6 1900-01-0409 
MEPCO 1500-32-7202 
CDE 1900-39-2301 



PART DESCRIPTION 

FROM: 2600-00-0009 

TIE MOUNT 

TY-WRAP 

INSERT « 6 

INSERT «e 

CAP, MTG, BKT 

CAP. HTO. BKT 

NUT. PRESS. 6-32 

HASHER. SHOULDER 

NYLON FLAT UASHER 

SLEEVING. BLK 3/8 IN. 

SLEEVING. BLACK «4 

SLKVING. BLACK *8 

BRIDGE ASSY ^ AMP 

CABLE. 4 CDND. 20GA 



CRZG-=MFGR-PART-NO 

TPP-296C 

TY-923M 

74-11-106-13 

74-11-108-13 

FJMR 

FHMR-2 

8- 632-1 
2666 

2264-N-385 

9- EEVING. BLACK 3/8" 
DLDEVIN6. BLACK #4 
SLEEVING, BLACK »8 
MDA990-1 

8722 



WAVETEK NO. 3TY/PT 

2800-00-0009 1 

2800-00-0006 20 

2800-09-0017 12 

2800-09-0018 e 

2800-12-0006 1 

20OO-12-<K>O7 1 

2800-16-0014 4 

2800-27-0004 1 

2300-28-0005 1 

:X>00-00-0024 2 

3000-00-0029 2 

3000-00-0026 2 

4899-00-0010 I 

6001-70-0007 I 




V/WETEK 

rwnsLJST 



TITLE 

REAR P4MEL ASSY | 


ASSEMBLY NO. 
1101-00-0792 


REV 

C 


Wavetek 


TITLE 

REAR PANEL ASSY 




PAGE: 1 




HARTS LET 





NOTE. UNLESS OTHERWISE SPECIFIED 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


DRAWN 


DATE 


MATERIAL 


PROJENGR 






RELEASE APPROV 






TOLERANCE UNLESS 


FINISH 

WAVETEK PROCESS 


XXX - 010 ANGLES M 

XX -.030 




DO NOT SCALE DWG 
SCALE 



Vs^iVETEK. 



PARTS LIST 
REAR PANEL ASSY 



1101-OCM)792 C 

SHEET "I OF ■} 



1 












8 



THIS DO(^ENT 03NTAINS PROPRIETARY INR^ 
nSATiON ANS OESSON RIGHTS SELCNGING TO 
WAVETEK AND IMy'nOT BE REPROOUCEd'i^ ANY 
REASON EXCEPT CALIBRATION, OPERATHM, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



GPIB BOARD 
PIN NO? ^ 

I REF I 

I I 

j A3C) 

I B79 I 

.179 , 
BBT. 
A8t . 

set I 

I B80 I 
. B76 I 



j A77 
\_B77_ 
JZ 



nf t-MOLcj 



( 22 ) 

a<2>) 

( 2 n 

03) 

123) 

i/4) 

i/S) 

</7) 



DIOl 4- 
DIOZ^ 
DI034r 
aro4^ 

DTOS^ 

Dro 64 r- 

oro74r- 

Dro 6 <r- 



ABB 1 


(C> ) 


/Y/3=D4r 


BBS 1 


<7) 


NDACIr 


A37 1 


(Z) 


DAY 4r 


B37 1 


C/D 


IFC 4r 


AS& 1 


(3 > 


ATKl <- 


834 I 


(3 ) 


/?E!Y 4r 


BBS 1 


C/Z) 


EOZ <r 


AB2 1 


(24) 


SFC? ^ 



AS4 \ 


(5) 


ADI0/k 


BBS . 


O) 


ADii/E 


Am 1 


(/) 


ADTZ/4r 


A35 1 


(4> 


AOZ3/<r 


B&2 

1 


C/O) 


ADI4/^ 


A78 1 


45 ISO (20) 4- 



3" 



J1 (iSPIB REAR COA/N) 
oroi (!) 

-> DIOZ iZ) 

4 OE03 (3 ) 

DZ04 14) 

-> 0Z05 (/3) 

-> orod, c/4 ) 

-> DW7 C/S) 

-> DZ08 (/<2J 







-> /4/ZED (7) 
-> 7/DAC iS) 
DAY i & ) 
IFC (9 ) 
ATK/ i/n 

RB/Y C/7) 
£OI (5) 
secf i/O) 



-> 



3 



SHIELD amC/a)A\ 



z;z cz 

,OI 



-45 ISO 




7ZC3 
,OI 



I 

ADDF5SS 

SELECT/OfY 

StMircH 



-> O’! 

(/s met/ 24 ) 



B 



U 



IK gbeen wire to chassis ground 

NOTE UNLESS OTHERWISE SPECIFIED 

' "" "" " 1 ' ' ' 




REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


DRAWN 

r. FOSTER 


DATE 

^■/&77 


SAN DIEGO • CALIFORNIA 

TITLE 

S04B/4AT/C~ 

GRIB DECODER 


MATERIAL 


PRO^ENM 


SsPT 

G'77 


FINISH 

WAVETEK PROCESS 


RELEASE APPROV 

TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX 1.010 ANGLES *1' 

XX i 030 


DO NOT SCALE DWG 
SCALE 


MODEL NO. 


DWC NO. 

0105-00-055^ 


REV 

.c 


8 


7 


6 1 


5 t 4 


3 




2 




SHEET f OF / 1 

1 









HOLD CONNECTOR LUGS AGAINST 
RC. BOARD WHEN SOLDERING 



-RC. BOARD 



DETAIL ”B" 

LUG SOLDERING TO PC. BO. 



1 8" CABLE ASSY. 




N0.4-40x^8’RH. 
SCREWS tZ) 



ooooooooo 



-NOTE PIN ± 



GBN/YELL- 
FROM PIN"/Z 



31 


/ TO GND y 

/ 




^ — V' 



A 

CONNECTOR OSBF.) — 



■SEE DETAIL ”B' 




DETAIL "A' 



NO. G-3E NUT 



NO. G INTERNAL TOOTH 
LOCKWASHER. 





NO. e INTERNAL TOOTH 
LOCKWASHER 



CONVERSION (H.R N0.506O-0I38) 



H.P. CONVERSION NO. SO&O-OffB 
HP- IB 



urn SELECT SWITCH 



mo INTERNAL TOOTH- 
GROUND LUG 



-SEE DETAIL "A" 

■ coNNEcroje switch plate 






N0.4-4OxVa’ PN. 
SCREW W/INT. 

TOCTTH LOCK WaSUER. 



f\ REMOVE FLOATING HARDWARE EROM 
'■ ^ CONNECTOR FLANGE 



AlOTES: UNLESS OTHERWISE SPED F! ED. 



1 GPIB 
4DDRE5S 
0 SELECTOR 



BITS I 2343 




■CONNECTOB I2PIN 
(AHPHEN0L57-20Z40 PEE) 



K 


2487 


LOU f~l<l-8l 


j 


# 2/29 


UTE •7-30 ffl 




4iO'i0 


f i-m<j 


G 


SCAv . 


5 5 SC ti-IO-7^ 


p 


£C.N , 


G87 1 rv'VcS 



COOPER ii»k XaAx/ETTEK 



^ ^ Cf 77 



ASSEMBLY 

GPIB CECODE.E 

0101-00-0.554- 

SHEET / OF! 
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THIS DOCUMENT CONTAINS PROPRIETARY INFOI^ 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



B 



NOTE. UNLESS OTHERWISE SPECIFIED 




•^308B-ICS-ZZI-33l f4) 



REV 


ECN 


BY 


DATE 


APP 


a 


£C/V /6SQ 








c 


eCA/ 


PO 


m-76 




D 


ECN 


DC 






£ 


ECN 2/3/ 


UlE 


5-/a 





.lORAWN , , 

COOPER \94-TA 



I \6ef*r 

krm ' 77 



RELEASE APPROV 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
.XXX ^010 ANGLES 11 
■XX 1.030 



DO NOT SCALE DWG 



8 



SAN OIEGO • CALIFORNIA 


TITLE 

ASSEMBLY 
MOTHER. BOARD 




MODEL NO. 


DWG NO. 

0IOI-0O-O7/T 


REV 

£ 


CODE ^ *3 a 

IDENT AJOOD 


SHEET / of/ 




1 





B 










8 



6 



5 











Signal Routing on Mother Board 

1 . Terminators are on each line of the bus formed 
by pins 1 thru 15 of connectors J1 thru J8 and 
pins 33 thru 47 of connectors J10 thru J12. 
Typical terminator: 



J1/Digits 4 and S/Reference 



15 CIO 
(CAUTION 01 

16 SYN45 1 

17 COM 45 



45 

46 MC60 0 

47 MC60 




C07 1 

C06 2 

COS 3 

C04 4 

C03 5 

C02 6 

C01 7 

COO 8 

C17 9 

C16 10 

C15 n 

C14 12 

C13 13 

C12 14 

Cll 15 

SYN 45 1 16 
COM 45 17 

MCCOM 18 
+5V j 19 1 



DIG 23 0 35 
DIG 23 • 1 36 



MCCOM 18 
+5V M91 



DIG 23 0 35 
DIG 23 1 36 



SYNOB 46 
SYNOA 47 



2. Terminators are on each line of the bus of pins 5 
thru 29 of connectors J10 thru J12. 

3. Terminators are on each line of the bus of pins 90 
thru 99 of connectors J10 thru J12. 

4. Capacitors on the mother board are tied to + 5V 
on the positive side and grounded on the other 
side. 



J4/VCG and Symmetry 



GEN OUT 44 GEN OUT 
COM 45 COM 

SYNOB 46 SYNOB 

COM 47 COM 

SYNOA 48 SYNOA 

COM 49 COM 

0 LOCK IN 50 0 LOCK IN 



JS/Triangle Generator 



COM 43 
GEN OUT 44 
COM 45 

SYNC OUT 46 
COM 47 
MAN TRIG 48 
COM 49 

TRIGIN 50 



J6/Fuitctiorr/Preamp 



47 

PR E AMP I 48 I 
OUT I 49 I 
50 



1 I *5V 

2 1 

3 I Common 

4 ' 

5 DBUS 7/ 

6 DBUS 5/ 

7 KB OUT/ 

8 DBUS 3/ 

9 DBUS 4/ 

10 OBUS 1/ 

11 OBUS 2/ 

12 D6US0/ 

13 WRP 

14 DlSPEN/ 

15 ABUSO/ 

16 ABUS 2/ 

17 ABUSV 

18 ABUS 4/ 

19 ABUS 3/ 

20 AUDIO 

21 ABUS 5/ 

22 I 250 Volts ac 



J7/3 Digit Attenuator 



PRE AMP J 48 I PRE AMP 
OUT I 49 ( OUT 



J8/Power Amplifier/DC Offset 



t24 44 

GND 45 

(•24 CT 46 

XFMRj 47. 




JIO/Memory RAM 



RDKYBD/. 22 
KBOUT/ 

KBIN/ 23 



SYSCLKS 27 
SYSCLK3 28 
SYSCLKl 29 



61 

4-5V ISO COM 62 
+5V ISO 63 



+5V ISO COM 77 
DI08 78 



OPREQ/ 

E/NE 

WRP 

RDMA/ 

INTACK 

SENSE/ 

RUN/WAIT 

RIOD/ 



+5V ISO COM 
+5V ISO 



+5V ISO COM 

+5V ISO 

0103 

DI01 

0105 

SRQ 

NRFO 



J11/GPIB Interface 
(Same as J10) 



J1 2/Microprocessor 
(Same as J10) 




J13/Power Supply Regulator 


1 

1 


BSide 


Pin 


A Side 


BSide 


Pin 


OUT 


1 


IN 


IN 


1 


OUT 


2 


IN 


IN 


2 


t15V 1 


I 3 ) 


1 !15V 


• 15V 




AC I 


! 4 : 


1 AC 


AC 


1 4 


+ 12V 1 


1 5 i 


1 +12V 




5 




i 6 . 


( 


+12V 


i ® 


•15, 


7 


1 i15. 




\ 7 


!12 


8 


1 ^12 


il5V 


8 


COM 


9 


1 COM 


CT 


9 




10 






10 




11 




0 


11 


B 


12 


B 




1 12 


C 


13 


C 


1 


1 13 


E 


14 


E 


E I 


[ 14 


-15V ( 


15 


1 -15V 


1 


1 15 


1 


16 


( 


8 


16 


B 


17 


B 




i 17 


C 


18 


C 


1 


1 18 


E 


19 


E 


E ! 


( 19 


♦15V ( 


20 1 


[ +15V 


>20 


1 


21 1 


1 


6 


21 


6 


22 


8 


C 


122 


C 


23 


C 




1 23 


E 


24 


E 


E J 


(24 


-24 V f 


25 1 


1 -24 V 


1 25 


) 


26 ' 




8 


26 


B 


27 


B 


C ! 


1 27 


C 


28 


C 




1 28 


E 


29 


E 


E 1 


129 


+24V j 


30 1 


1 ♦24V 




130 




31 ' 


f 


♦5V IN 


31 ' 


±24 VAC 


32 


! 24 VAC 


TIP 29 C 


32 




33 






33 , 




34 






34 ; 


r24V ( 


35 1 


1 >24V 




35; 


COM 1 


36 i 


( COM 




36 




37 




TIP 29 8 


37 


+5D 


38 


+5D 


TIP 35 E 


38 


♦ 5S 


39 


+5S 


+5V 


39 


♦ 5V ( 


40 1 


1 +5V 




40 


) 


41 f 




41 


r5V i 


42 1 


1 t5V 




42 


COM t 


43 1 


f COM 




43 


ISO AC 


44 


ISO AC 


•5V 1 


44 


From Xfmr 


45 


From Xfmr 


COM 1 


45 


-5V 


46 


-5V 


-5V 


46 


ISO IN 


47 


ISO IN 


ISO IN 


47 


ISO COM 


48 


ISO COM 


ISO COM 


48 


ISO +5V 


49 


ISO +5V 


IS0+5V 


49 


-5V IN 


50 


-5V IN 


-5V IN 


50 



From Diode 
Bridge 



1 I 24V Common 
4) 



11115 Vac > 15V Windirtg 



2 > Digital Common 



2 I 24 Vac > 24V Winding 

® ’ I 8 I 5V ISO 1 

/ 9> r 

3 I 24 Vac ' 

111, 5VIS0 \ 

„ 12 f 



14 I -5V Unregulated 



14 i IS Vac 

15 1 



»5V Unregulated 




\£C/V /(oS7 



TLF 

eo TeM 

' cc taW 




(27,28) 




(22,23) 



T7P29 




■7/ZV JUjUkJReQ 

07 , /a) > 



(/2,/3) 




(29,30) 



^S \7 



( 32 -M) 



(24,25) 



(/9,20)' 



04, i 5) 





J?£P AJOTB 3 



07, /8) 

(8,9,10)'. 



(44,45)', 



j\ 73 I Z Is 
— \w oury— 



XCG 

Z MC790s\3 
/</ our 



7805 3 

— w oc/r^ 



LASr OSS/G used: IC7 , Q/9 , R&O 



3. (-t-Sv) S (V,^, " ^7y>z J ^ 2^3 AMP5 - 

2 . T3/S SCHEMAr/C 13 TSaPEREMCED OK/ rp£ POI^/Ee SUPPLy K/O. 0/03- 00-0&3S. . 
/. ALL x/o P//J DE3/0/JAr/OKlS A/?£ o/J J~/P , 



NOTE: UNLESS OTHERWISE SPECIFIED 



RS UKAWN DATE . - ■ 

— WVETEK, 

'7? tTTl^^ 



RELEASE APPROV 

SCHEMATIC- 

tolerance unless ^ / 

■ TP/IA/S/ST0P/P£0(£4mP 

•XX 1.030 



_ DO NOT SCALE DWG I model no. 



0/O3-O0-OJi3 c 



SHEET / OF / 



0/03-00- OT !3 















THIS DOCWiflfr COHTAIHS HtOflUETARV 
NATION AND DESIGN RIGHTS BCLONGIPtG TO 
MAVETEK AND MAY NOT BE RERNOOUCEO FOR ANY 
REASON EXCEPT CALISRATION, OPERATION, AND 
maintenance WITHOUT WRITTEN AUTHORIZATION 



0100-00-0713 -2 A 



TP16^ TP2. 

Q R55 I 

1 Q18 

I TIP35 






D/d 1700 -00-0713 



PASS TRANSISTOR BOARD 



ASSEMBLY 

II00-00*07IS 





1-0713 




V/avETEK 



PASS TWWSI5T0^ PCA 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX • 010 ANGLES 1 
XX • OJO 



DO NOT SCALE DWG -mu NO o-A~o_ 

jxn I7C6 OIOI-OO-OTI^ 

cow 7333 B SHEET I OF 






J 



NOTE UNLESS OTHERWISE SPECPFIED 



6 



5 














8 



THIS DOOMENT CONTAINS PROPRIETARY »IFOR- 
fiAATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATKM. 



REV 


ECN 


BY 


DATE 


APP 




SPS XMPRV 


TIE 


sseiP 




s 


£CAJ /S9f, /iSS7 


RO 


3-/3-7A 




c 


t m 1 iM-oiWcii, 


2-fo-T) 1 



(2Z^8)^ 



Q.\ 

T/P 29 I 



PASS r^AA/S/SrOff board (PFFOK/LV - 0<i>34) 



+IZIN 

UNREG 

(2C-7) 

JZ 4 









“ — 


— — ' — 


±24 COM 

35 


‘ 




Y (20 


u 


i2%30) ‘ 

5 1 











Q9 
T/P29 (- 









± 24\ffiC(32)(; 



C.T. 

±24 COM 

±24VAC(33)(: 




SUPPLY 


luMlT 


+ IS 


500 MA. 


-15 


550 !4A. 



2 * MATCHED SET QP \D 'A # 

I. ALL CAPACITANCE \S IN MICRO FARADS 

NOTE: UNLESS OTHERWISE SPECIFIED 



LAST REF DES USED 
C4t 
CRtO 
P &2 
rc8 

0/9 

TP/O 



pRAnN I DATE 

Ln cooPE/i U-i9-*| 



[PftOJ EWGRjP^ 
’*^0*1** 



RELEASE 






7'77 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXXi.010 ANGLES 21° 



DO NOT SCALE DWG 



Vv^lVETEK 



SM DIE60 • CALIFORNIA 



SCHEMATIC - 

FOIAJER SUPPLY 

peeuLATO/S' 



a03-00-OH2 



c 



B 



8 
















8 



THIS DOCUMENT CONTAINS mOPRIETARY INPOf^ 
MAiiuN AND D£$iGN Mi€hiS BcLONOiNG Tu 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



7 



6 







4 



i 



3 



BY DATE APP 




NOTE: UNLESS OTHERWISE SPECIFIED 



8 



7 



6 



5 t 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


DRAWN 

D. COOPER 


DATE 


NA^^VETEK 


MATERIAL 


PROiENGR^^ 


€«ar 


SCHEMATIC, - 
POWE£ SUPPLY 
P£GUL/irOP 


RELEASE APPROV 


TOLERANCE UNLESS 
OTHERWISE a>ECIFIED 
•XXXi.OlO ANGLES ir 

.XX 1.030 


FINISH 

WAVETEK PROCESS 


DO NOT STALE DWG 




DWG NO. REV 

0/C3-0O-0TIZ .32 

SHEET Z Of S 




SCALE 

















THIS DOCUMfNT OONTAMS PfKMHIlETARY tNFOR 
ISATMM AMO OESIGN MIGHTS VCIONGING TO 
HAVCTCK AND NUY NOT M RE^MOOUCED TOR ANY 
REASON EXCEfT CALtSRATKM, OREMATION. AND 
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8 
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THIS DOCUMENT CONTAINS PROPRIETARY INPOft- 
MATION AND DESIGN RIGHTS SELOfjGING TC 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



6 



5 






4 



3 
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NOTE. UNLESS OTHERWISE SPECIFIED 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFOR-P ART-NO 


MFGR 


UAVETEK NO. 


NONE 


ASSY DRU6> POWER SUPP 


0101-00-0712 


WVTK 


0101-00-0712 


NONE 


SCHEMATIC. POWER Sl«» 


0103-00-0712 


WVTK 


0103-00-0712 


Cl C12 C13 C14 CIS 


CAP. CI^/MN/ .OIMF. SOV 


CAC02ZSU103Z100A 


CORNG 




C16 C2 C21 C24 C3 C3l 










C32 C34 C7 










C17 C19 C22 C26 C28 


CAP, CER, MON. . INF. SOV 


C AC03Z SU 1 04 ZOSOA 


CORNG 


1500-01-0405 












C40 C6 C9 










C20 C23 C27 


CAP, ELECT, lOOMF, 16V 


S00D107G0160C7 


SPRAG 


1500-31-0101 


Cli C2S C8 


C^i ELECT, lOOOMF. 3SV 


39D103G03SGL6 


SPRAG 


1500-31-0212 


C3& C38 


CAP. ELECT. 1900MF, ISV 


39D198G01S0L4 


SPRAG 


1500-31-9201 


C29 C41 


CAP, ELECT, 250MF, 16V 


5000257G016DF7 


SPRAG 


1500-32-5101 


CIO CIS 


CAP, ELECT, SOMF, SOV 


5000S060050DD7 


SPRAG 


1 500-35-0003 


C4 CS 


CAP, ELECT, SOOPF, SOV 


39DS07G050GL4 


SPRAG 


1 500-35-0 1(» 


NONE 


POWER SUPPLY 


1700-00-0712 


WVTK 


1700-00-0712 


NONE 


PIN. MALE 


61182-2 


AMP 


2100-05-0020 


NCME 


PC BD ELECTOR 


103 BLACK 


CALPF 


2800-07-0017 


NOtsE 


TRANSIPAD 


10123N 


METRS 


2800-11-0003 


RIO R24 


POT. TRIM. IK 


91AR1K 


BECK 


4600-01-0209 


RS8 


POT. TRIM. 200 


91AR200 


BECK 


4600-02-0101 
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PART DESCRIPTICW 


OR IG-PFGR -PART-NO 


MFGR 


WAVETEK NO. 


OTY/PT 


R19 R43 


R^. C. 1/SI4, 5%. 2. 7 


RC20GF 


-2R7 


STKPL 


4700-25-0279 


2 


R31 R5 


RES. C. 1/2W. 5%. 3.9 


RC20GF 


-3R9 


STKfH. 


4700-25-0399 


2 


R48 


RES.MF, 1/BM. IX. 100 


RN55D- 


lOOOF 


TRW 


4701-03-1000 


1 


R17 R20 R39 R42 R54 


RES, MF. 1/BW, IX. IK 


RN55D-1001F 


TRW 
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5 


R28 R8 R9 
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3 
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1 
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2 
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1 
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4 
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2 
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1 
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5 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-FFGR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


NONE 


ASSY DRUG. MEMORY RAM 


0101-00-0708 


WVTK 


0101-00-0708 


1 


f«3NE 


SCFEMATICa pemory ram 


0103-00-0708 


WVTK 


0lO3-(X)-O708 


1 


CS 


CAP.CER, lOOPF. IKV 


DD-101 




CRL 


1500-01-0111 


1 


C4 C6 C7 CS C9 


CAP. CERj MON, . IMF. 50V 


CAC03Z5U104Z050A 


CORNG 


1500-01-0405 


5 


Cl CIO 


CAP. ELECT, lOOMF, 16V 


500D107G016DC7 


SPRAG 


1500-31-0101 


2 


C2 C3 


CAP, TANT, 33MF, lOV 


150D336X9010B2 


SPRAG 


1500-73-3601 


2 




MEMORY RAM BD 


1700-00-0708 


WVITL 


1700-00-0708 


1 


NONE 


SKT, :C. 16PIN 


DILB-16P-108 


BURND 


2100-03-0028 


3 


NOff 


SKT. ZC.22 PIN 


DILB-22P-108 


BURND 


2100-03-0035 


e 


NOt«E 


PIN, MALE 


61182-2 


AMP 


2100-05-0020 


5 


ISONE 


PC BD EJECTCm 


103 WHITE 


CAU«( 


2a0O-O7-(XX>8 


2 


R2 


RES, MF, 1/8W, IX, 100 


RN9SD-10(X)F 


TRW 


4701-03-1000 


1 


R4 


RES,MF. 1/8W, IX, ISK 


RN55D-1502F 


TRW 


4701-03-1502 


1 


R1 R9 R6 


RES. MF, 1/8W, IX, 4. 99K 


RN59D-4991F 


TRW 


4701-03-4991 


3 


R3 


RES, MF, 1/8W, IX, 61. 9 


RN55D-61R9F 


TRW 


4701-03-6199 


1 


Rll R7 R8 R9 


RES MODULE 


4310R-101-471 


BOURN 


4770-O0-0(X)9 


4 


NOME 


POUER BUSS BAR (LG) 


6009-90 -(XXM 


WVTK 


6009-90-0(X>4 
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NONE 
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MFGR 
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C/3 
ZZOPf 



Afi 



U/4B 
\aiDo- , 
\00-0I(A\ 



CMD 

DECODER 



°e A 4 

w 



/o 

// 

/z 

/3 



/ 0 \ 



/ 2 | 






/O 



/4 



USN 
U8B-9 
■> ZBG 
U5B-3(1C&) 
VA) 
//y 



USBUSY 



'CM 

U/ZB 



U/ZB 



(V<i; 



LSNADD/ 



RDAVy' 

U/3A-3 

(BBS) 



U//B 

V-J — I m) 

(A) CD4093BE 



CMD 
SELECTOR 



U/4-C 

js&oo- , 

|g0-5/65| 






Y/4 



/O 



II 



s 

OBCl 1 
i‘/D , 
LS74\ 



(</&)LS04 



STRBZ/ 



WT 



ctz 

33i,r| 

ZDV 



\R5<h ■ 

lOK' 



ISO 



UHA 

L5I3Z 



R4U 
E l.9i>K< 



R57 ■ 
499K‘ 



EQUALS 

U/3A 

L2jS« 

loCAUSOi 



QTP7 



USA 

->LS74\ 



LOCK/\ 
ISO I 
U7A 
LSOO 



U9B-4 

(lAZ) 



SV — \aa ^ 


U9C 

GH 

!3& 


6 > I r 


PEDEEZ/ 3 


PTL/ L 

t 

5 

1 




F WV 


ZJ 




V ISO 



ISO 



RS4 

/OOK 



TALK/ - 

U 6 A-G 

(ZB5) 



C/0 
ZZCRf 
— I Hr 



R40 

/.9&K 



\RRFN 



U/ZC-7 

(ZBZ) 

RIFC/- 



ir 



TALK 



T= 

X /OOPt 

U/ZB-B 

(ZCS) 



•r-TALK/ 
U/OB-2 

-'U/ZA TK/FF ^V/OB-H 
(mLSoe ^2%%) 



MLAy- 
U6B-/0 

(ZB&) U/2.B 

Q/<)LS3Z 



ACEFT/ 






yjso-zdsb) 
mPTALK — 

/z 



!3 






U 8 B -8 
(ZB&) ‘ 



(y*)LSoa 
9 



UHA 

('/4)LS/3Z 



TP& . 



LISAI 

F/F__ 



/Or 



/Z 



U 8 B 



i>r/a 

I 

(ZCS) 

8 

(DrUSA// 



> R55 
. 4.99 K 



U/3A 

('/&IIS04 






U7A 

LSOO 

LASTPEKDES. : 

USED* ■« 

CSS R58 
TPS T1 
CPI 01 

LZ 

/.•4-~ omOFES /SO+S/ (SEESHTZ) 

NOTE: UNLESS OTHERWISE SPECIFIED 



/so 
RREN/ 
U/ZC-9 
iZCZ) 



jT 



r{>i 



GTL/ 
U/4B-4 L 
(ZCh) 



' U/OB 
C/3) LSI I 



IZBG) 

U/ZA-4 

(ZB4) 



o 



— REMOTE 
USB-// 

(XB&) 

^ PDA V/ 

> UIZB-I2(ZCS) 
REMOTE 
F/F 



C/4)IS3Z 
TPe 

JO 






CD 



UEA , 
<miS04' 



U/ZA 

\mL50B 



DAY 

F/F 








Z 


s 


UI3C-I5(2CZ) 
CKDAV < 


3 


U9A 

>C/z) 

LS74 

a 

z rr • 


UI3A-IZ 

(ZDS) 


EOI 

F/F 



& j 

'ey END 
U5B-9 
(IBG) 



C/& 
^.0,y.F 

ISO U7A 

LSOO 



U/OB 
C/3) LSI I 



DA 

W5B-I9<r- 

(ZC8) 



SHIFT i?E6 
: U/GA 

-Dh Ob 



EQUAL /A 



U/SC 

SB/T 

C0/4P 

93LZ4 



/S\ 



(TDIOl/^ 
U/5B jTDIOZ/'^ 
(2C7) 1 TDI03/ 'A 
\tDI04s'— 



B 

T 

MC 

344S 



/O 

1/4 





^ 


^ 


-T 


9 



2^ 



R4 



R4' 



R4 • 
S.ZK' 



[USB 

(ZC7) 



—ADM] 



\TDIOS/ 1- 
(TDIOS/D 
{TVI07/ 'L 
!3 

/o 



U/7C 

R 



MC 

344& 



/O 

/4 



D±_ 



TP/0 TP 9 RNRFD,UISB-I0(ZB4) 

Q Q Q RNDAC ,U/5A-3(ZA4) 

\TP/1\ jcAV/ ^^0T/.U9A-2(ZB5) 



U/3C\ 
\R 



(zcz) 



TMRFD 



ZTNDAC 



PNPFD ■ 



!Z 



DAVY/ /3 

\i4 



(LI-bAIN)/ 



DRDY 



Et2h 

U/5A 

II 

->C/z) 

LS74 



!0 PDY 



(/4l/C/4CdGB 



1 L 




1 


4. 









BUSACP 

U4A-U 

(ICG) 



U3A 

C/*)IS/3Z 



5V 



RNDAC 

UI3C-9 

(ZCZ) 



R4Z 
10 K 



U7A 

LSOO 



I — AAA 

V /yiyiiy 



5/^ 








6 


USA 




P44 


5 


GH 


? 


IOOm. 




/5fe 


3 


^0^ 






T ^0 

U/3B 
S60J- . 
00-00921 

A4 



3 TDAV/ 



/5\ 



TNRFD 



TNDAC 



/O 

/4 



H 



LEOI/ 



/3\ 



• THDAC, U/4A-/Z (ZDS) 



/Fy 



0101 (A 80) 
-^DIOZ (B79) 
-^DI03 (A 79) 
-> DI04 (B82) 



->DI05 (AS!) 
-^DIO& (BB!) 
■^DJOl (B80) 
->DI03 (B73) 



-> DAY (A 87) 
NPFD (A 83) 
-> NDAC (B83) 
EOI (Baa) 



TLKEN/ 



^^WV— 

R3 

— -A/W“~- 
P3 

—wv— 

R3 

Z.&K 



TLKEH/ 



RATH/ 

RIFC/, UIOB-15 (ZA7) ^ ) 
PREN/, UI3A-S (ZA7) ^ 



+ -vV\A- 



R4& 

/.Z/K 



TSRQ/ 

USCS-3 

ClC4) 



/5 



■tmc 

3448 



/O 

/4 



-y> ATN (A 88) 
I PC (B87) 
-> REN (884) 
->SRQ(A82) 



5V ISO 



94 C5 .0/ I 

(A77)^-{C8 .0/ 



CH . O! 



RATNy 

U/5B-33(ZC8) 

TALK/ — 

UBA-& 

(ZB&) 

TK HOLD F/F 



(Y3)LSH 



USN/ 




(AGEyCr-DisEoE 

(B77)R~~c/g ,0, ' 



(BSZirA 



\C/9.0/ . 
C20 .0/' 
CZ! .0/ 
CZZ ,0 / ' 
CZ4 .a I 

czs 33 ^ 
C27 35, 



^(AG5) 

-^(A78) 

-^(383) 



B 



\C29 33 ' 



ISO y 



CZ .01 



*5Y 



sU 



, U/ZA 
(/4)L308 






8 _ 



MC344(h 



C/2)IS74 
ADEPT 



D± 



5 I ACEPT/^^^ 



(A\) 

(AZ) 

(A99) 

(A ZOO) 

(Bl) 

(BZ) 

(B99)<-{ 
(B/aO)<— CZ8 33 



C3 .OU, I 
C4DIU'^, 

-ctD^ZD 

- ca.o/^'F 

C9.0/Ajf, / 
CZ3.0/J r; 
Dzs, 53 



■C3E ] C33 
Afy~±2Z 

- J-I5V 






-> (A43) 
/ASO) 
(649) 
-> (S50) 



ISrm 

- 15V 



-9(6 5 Z) 



U/&A ' 
mmifoobB 



V 






/OOK 



U/OA 

C/&)7405 



R45 

G.8/K 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


DRAWN 

n COOPER 


DATE 

i-^76 


MATERIAL 


PRpJ ENGR 




RELEASE APPROV 


Tolerance unless 

OTHERWISE SPECIFIED 

• XXX 1.010 ANGLES ‘1" 

• XX i,030 


FINISH 

WAVETEK PROCESS 


DO NOT J5CALE DWG 


■Ti 



\\^Vetek 



SAN DtEGO • CAUFORNIA f 



SCHEMATIC 

GPIB ENTER FACE 
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALfSRATiON. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



I I 



BY I DATE I APP I 



B 



REFERENCE DESISNATORS 


PART DESCRIPTION 


OR 1 G-MFOR-P ART-NO 


MFGR 


WAVETEK NO, 


QTY/PT 


NONE 




ASSY DRW© INTERFACE 


0101-00-0685 


WVTK 


0101-00-0685 


1 


NONE 




SCHEMATIC. INTERFACE 


0103-00-0685 


WVTK 


0103-00-0685 


1 


T1 




TRANSFORMER 


175-0024 


WVTK 


1304-00-0024 


1 


C14 




CAP, CER. lOOPF. IKV 


DD-101 




CRL 


1500-01-0111 


1 


Cl Cll CIS C16 C17 
C13 C19 C2 C20 C21 
- C22 C23 C24 C3 C30 C4 
C5 C6 C7 C8 C9 


CAP, CER, MN, . OIMF, 50V 


CAC02Z5U103Z100A 


CORN© 


1500-01-0310 


21 


C3i C32 




CAP. CER, MON, . IMF. 50V 


CAC03Z5U104Z0S0A 


CORN© 


1500-01-0405 


2 


CIO C13 




CAP, CER, 220PF/ IKV 


DD-221 




CRL 


1500-02-2111 


2 


C33 C34 




CAP.TANT, 22MF, 15V 


1960226X9015KA1 


SPRA© 


1500-72-2601 


2 


C12 C25 C26 C27 C28 
C29 


CAP. TANT, 33MF, lOV 


. 150D336X9010B2 


SPRAG 


1500-73-3601 


6 


NONE 




©PIB INTERFACE 


1700-00-0685 


WVTK 


1700-00-0685 


1 


NONE 




SKT. IC, 16PIN 


DIL6-16P-108 


BURND 


2100-03-0028 


4 


NONE 




SKT, IC, 40P1N 


D1LB-40P-10S 


BURND 


2100-03-0030 


2 


NONE 




PC BD EJECTOR 


103 WHITE 


CALMK 


2800-07-0008 


2 


NONE 




TRANSIPAD 


10123N 




METRS 


2800-11-0003 


2 


r 

r 

to 




BALLH4 CORE 


2873000902 


FARIT 


3100-00-0002 


2 


R44 RS3 




RES. MF. I/8W. IX, 100 


RN55D-1000F 


TRW 


4701-03-1000 


2 


VAverTEK 

RNTTSLJST 


TITLE 

PCASPIB INTERFACE 


ASSEMBLY Na 
1100-00-06E 

PA^: 1 


5 




REV 

D 






REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-4* ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


R29 




RES, MF. 1/8W. 1%. IK 


RNSSB^-IOOIF 


TRW 


4701-03-1001 


1 


Rll R13 R42 R56 R7 


RES. MF, 1/8W, 1%. lOK 


RN55D-1002F 


TRW 


4701-03-1002 


5 


R12 R17 RiS R25 R43 
R54 R8 


RES. MF. 1/8W. 1%. lOOK 


RN55D-1003F 


TRW 


4701-03-1003 


7 


R46 




RES. MF. 1/8W. IX, 1.21K 


RN55D-12UF 


TRW 


4701-03-1211 


1 


R30 




RES. MF, 1/8W, IX, 15K 


RN55D-1502F 


TRW 


4701-03-1502 


1 


RIO R16 R19 R9 




RES. MF, 1/8W, IX, 182 


RN55D-1820F 


TRW 


4701-03-1820 


4 


R40 R41 




RES. 1/8W, IX. 1.96K 


RN55D-1961F 


TRW 


4701-03-1961 


2 


R23 




RES. 1/8W. IX. 221 


RN55D-2210F 


TRW 


4701-03-2210 


1 


R24T 




RES. MF, 1/8W. 1X.3.32K 


RN55D-3321F 


TRW 


4/01-03-3321 


1 


R14 R15 R20 R47 R48 
R49 R50 R51 


RES. MF. 1/8W. IX, 392 


RN55D-3920F 


TRW 


4701-03-3920 


8 


R55 P57 




RES. MF, 1 /8W, IX, 4. 99K 


RN55D-499JF 


TRW 


4701-03-4991 


2 


R21 R22 R26 R27 R28 
R31 R32 R33 R34 R35 
R36 R37 R39 R45 
RS2 R6 


RES. 1 /& 4 , IX, 6. BIK 


RN55D-6811F 


TRW 


4701-03-6811 


17 


R1 




RES NETWK 


785-lRl 


.5K 


BECK 


4770-00-0010 


1 


R3 R4 




RES MODULE 2.2K 


43I0R-101-223 


BOURN 


4770-00-0011 


2 


R2 R5 




RES W3DULE 


431 OR- 1 


01-682 


BOURN 


4770-00-0016 


2 



VViWETEK 

fwnsusT 



PeFERENCE DESIGNATORS 


PART DESCRIPTION 


DR I G-MFGR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


Cr^l 




DIODE 


1N4148 


FAIR 


4807-02-6666 


1 


G1 




trans 


2N3903 


NSC 


4901-03-9030 


1 


NONE 




POWER BUSS BAR (LG) 


6009-90-0004 


WVTK 


6009-90-0004 


4 


NONE 




POWER BUSS BAR (ST> 


6009-90-0005 


WVTK 


6009-90-0005 


1 


UlOCl U10C2 UllCl 
U11C2 U11C3 U5C1 U5C? 
U5C3 


OPTO-COUPLER 


4N26 




MOT 


7000-04-2600 


8 


UlA U2A USA U6B U6C1 
U6C2 U9C 


IC 


6N136 




SPECT 


7100-00-0001 


7 


U12C U13C U16C U17C 


IC 


MC3446P 


MOT 


8000-34-4600 


4 


UllE 




IC 


C04093BE 


RCA 


8000-40-9300 


1 


U15B UIB 




IC 


IM6402CPL 


INTSL 


8000-64-0200 


2 


U15C1 U7A 




IC 


74LS00 




TI 


8000-74-0010 


2 


U13A UlC 




IC 


74LS04 




T1 


8000-74-0410 


2 


UlOA 




IC 


7405 




Tl 


8000-74-0500 


1 


U17D USB U7C 




IC 


74LS05 




TI 


8000-74-0510 


3 


U12A 




IC 


74LS08 




TI 


8000-74-0810 


1 


UlOB 




IC 


74LS11 




Tl 


8000-74-1110 


1 


U12B 




IC 


74LS32 




TI 


8000-74-3210 


1 


\a6vetek 

RWTSLBT 


TITLE 

PCA, ©PIB INTERFACE 


ASSEMBLY NO. 
1100-00-068 

PAGE: 3 


5 




REV 

D 









REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I GH1FCR-P ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


U4B 




IC 


7438 




Tl 


8000-74-3800 


1 


U13CI U14A U15A U17A 
U4A USA USB U9A 


IC 


74LS74 




Tl 


8000-74-7410 


8 


U15C 




IC 


9a.24PC 


FAIR 


8000-93-2410 


1 


U16A 




IC 


MC14006BCP 


MOT 


8001-40-0600 


1 


UllA U3A 




IC 


74LS132 


TI 


8007-41-3210 


2 


U2C U3C 




IC 


74LS240 


Tl 


8007-42-4010 


2 


U4C V8C 




1C 


74LS244 


TI 


8007-42-4410 


2 


U138 




IC, PROGRAMMED 
REF: 8007-41-8801 


8600-00-0092 


WVTK 


8600-00-0092 


1 


U9B 




I ©.PROGRAMMED 
REF ; 8007-4 1 -880 1 


8600-00-0163 


WVTK 


8600-00-0163 


1 


U14S 




IC. PROGRAMMED 
REF: 8007-41-8801 


8600-00 


-0164 


WVTK 


8600-00-0164 


1 


V14C 




IC. PROGRATWIED 
REF: 8008-21-2601 


8600-00 


>-0165 


WVTK 


8600-00-0165 


1 



Wavetek 

(WTTS LIST 



NOTE: UNLESS OTHERWISE SPECIFIED 



BISHOP SRAPHICS/ACCUPRESS 



neORKR NO. A.3B94 
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AND BREAK SHARP EDGES 
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DATE 
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MATERIAL 


PROJEKGR 
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TITLE 

PARTS LIST 
PCA, GPIB INTERFACE 


RELEASE APPROV 


TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX -.010 ANGLES -V 

XX - 030 


FINISH 

WAVETEK PROCESS 


DO NOT SCALE DWG 


MODEL HO 

172B 

IDE NT 23338 


owe HO. REV 

110CK)0-0685 D 

SHEET *1 OF 1 


SCALE 



B 








ouo-<x>-£0/o 








mtS DOCUMENT OMTAINS mOffUETARY INFOH 
NATION AND DESIGN RIGHTS lELONGING TO 
MAVETEK AND MAY NOT SE REPRODUCED FOR ANY 
REASON EXCEPT CALMRATION. OPERATION. ANO 
kMUNTENANCE WITHOUT WRITTEN AUTHORIZATION 
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u 


! 


1 K6 , 





— tl — 



1 ICS 

■ a • 



I IC4 



1 IC3 



1 Kn 



OOOO 6 6 

® -c!?D- ®tp2 i !» ■ 2 U i i 



^ 1 r 

-R64- -R65- 

i^n '□ 



« . 00 'O K ^ S 

£ SRSSSSSliiLJL 

T r “ I I I t 1 SSsSS 



R45 

fiOj 

CN I C*5 

II CN 
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K n « I 

« “ I 

I I I IC12 



TTTTTq 

«JL ^ 



i — R87— 
? IC15 



I on 111 012 

aO ^ 

I I I I II II 
i « 

fvKEvflBKK m n 

ttttttuooe u u 

-I ' " ii ' ' ' 



I ) s 

no ^ 
<0 00 I 

f T 



1. ICIO -C17- T O 

nxo ■ ' 03 
« -R42- , S I . 

“ -R43- - Vol g * S S 



-R66- 

-C31- 



— R88— 



1 IC2 



C4 u U ■< U 

I if • I • 

'i O 

— m T 
A. I 
U 

*1 II 

■C r-* 
m PN •/) 



— C23— 



S-M I 

- rO 

-L T W 



“ 1 IC14 



' -R33- 3 

L ‘ 

W-CRI*- 5 ( J 

-CRlS-44 ^ W ^ 



i X JL ^ ^ 

IN cn <*) m rt ^ 

■ r TTIT 



FB9 S FB11 S S FB10 

I I • 

nu 

J2 



?Wsr“ 

CZD 

J6 



— R86- 



J4 « 5 J5 

d:d 



m lO 0 
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nhhD 
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ASSEMBLY 

l|00-00>07lO 



A 

V _X / \ 
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REMOVE ALL BURRS 7o«a»»N 
ANO BREAK SHARP EDGES I 



\^4iVETEK 



AElEASI appaov 

POWER AHPUFIERi PCA 

TOLERANCE UNLESS 
OTHERWISE ^ECIFIED 
XKX - 010 ANGLES ' I 

XX • 030 1^— — — 1^— — 

DO NOT SCALE DWG «oo* t e«cno^ 

IT2.B 0101*00*0710 

I. 3333B i O' 
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THIS DOCUMENT CONTAINS PRI^RIETARY INFOR- 
M,A,TiQM AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUITIORIZATION. 



BY I DATE I APP 



REFERENCE DESIGNATORS 



NONE 

NONE 



NONE 

NOME 

l«3N£ 

mNE 

NOPE 

NONE 

N(^ 

C21 

C20 

Cl Cil C1& CIS C19 C2 



Vv4\vetek 

mRTS UST 



PART DESCRIPTION 



ASSY I^WG.PUR AMPL 

SCtCMATIC, PUR AMPL 

PWR APff*L SUB ASSY #1 

PWR AMPL SUB ASSY #2 

PUR AMPL SUB ASSY #3 

SHIELD. RF 

^^IELD. RF 

SHIELD. RF 

^^1ELD,RF 

SHIELD. RF 

COVER. RF SHIELD 

X.COTNBl POST 
REF; 3200-02-0004 

T-CORNER POST 
REF: 3200-02-0004 

a^IELD. RF 

CAP, CER, 5PF, IKV 

CAP.CER. 1W»F, IKV 

CAP. CER, PW, . OIMF, 50V 



OR I G-MFOR -PART-NO 



0101-00-0710 

0103-00-0710 

172-591 

172-592 

172-593 

1400-00-7091 

1400-00-7101 

1400-00-7111 

1400-00-7121 

1400-00-7131 

1400-00-7143 

1400-00-7439 

1400-00-7449 

1400-00-7451 

DD-050 

DD-iOO 

C AC02Z 5U 1 03Z 1 00 A 



MFGR 



TITLE 

PCA, PWR AMPL 



WVTK 

WVTR 

wvm 

WVTW 

WVTK 

WVTK 

WVTK 

WVTK 

WVTK 

WVTR 

WVTK 

WVTK 

WVTK 

WVTK 

CRL 

CRL 

CORNG 



WAVETEK NO- 



0101-TO-O710 

0103-00-0710 

1208-00-0591 

1208-00-0592 

1208-00-0593 

1400-00-7091 

1400-00-7101 

1400-00-7111 

1400-00-7121 

1400-00-7131 

1400-00-7143 

1400-00-7439 

1400-00-7449 

1400-00-7451 

1500-00-5011 

1500-01-0011 

1500-01-0310 



REFERSCE reSIONATORS 



C22 C25 C26 C3 C31 
C34 C3S C:» C39 C4 
C40 C4l C42 C43 C44 
C45 C46 C47 C48 C49 
C5 C50 C51 

C13 C14 C23 C27 C28 
C32 C33 C37 C7 C9 

C17 

C30 C3£> C6 

CIO CIS C24 C29 

C12 

CS4 

NONE 

PONE 

TPl TP2 TP4 



VnAvetek 

RftRTS LIST 



PART rcsCRIPTIW 


OR IG-MFGR-P ART-NO 


fFGR 


WAVETEK NO. 


CAP, CER. P»N, . IMF, 50V 


CAC03Z5U104Z0!K>A 


C0RN6 


1500-01-0405 


CAP, CBl, 33PF, IKV 


DD-3^ 


CRL 


1 500-03-301 1 


CAP, ELECT. lOOMF, 16V 


500D107GO16DC7 


SPRAG 


1500-31-0101 


CAP, a.ECT, 50PF, 50V 


500D506G050DD7 


SPRAG 


1500-35-0003 


CAP, VAR, 3. 5-13PF250V 


300422-41 1 


miKo 


1500-51-3010 


CAP, TANT, 33MF, lOV 


1S0D336X9010B2 


SPRAG 


1500-73-3601 


PWR AMPL. OFFSET BD 


1700-00-0710 


WVTK 


1700-00-0710 


SKT. IC.24PIN 


DILB-24P-10B 


BURND 


2100-03-0029 


term 


201051 


USECO 


2100-05-0011 


CONN 


6059a-« 


AMP 


2100-05-0017 


CONN PIN. MALE 
UOM-EA PIN 


C AS36SP - 1 00-230-730 


CA 


2100-05-0031 


CONN 


27-843 


AMPH 


2100-07-0009 


CONN 


27-3 


AMPH 


2100-07-0012 


PC BD EJECTOR 


103 GRAY 


CALMK 


MOO-07-0016 



TITLE 

PCA. PUR AMPL 



ASSEMBLY NO. 

1100-00-0710 



NOTE UNLESS OTHERWISE SPECIFIED 



REORDER NO. A-3S94 



8 



VAvetek 

RMTTSUST 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-P ART-NO 


MFGR 


NONE 


HEAT SINK 


207 


WAKE 


NONE 


transipad 


10123N 


METRS 


NONE 


TRANSIPAD 


10160 


i«ms 


F«7NE 


hCATSINK 


209 


WAKE 


. NOME 


iTOL®ETAIL 


2829-75-2 


RUBTK 


NONE 


TAPE. DBL SIDED FOAM 


4416-i/16"X 2" 


3M 


FBIO FBll FB12 FB5 
FB6 F37 FB8 FB9 


BALUN CORE 


2B73000902 


FARIT 


R45 


POT. TRIM, 100 


91AR100 


BECK 


R72 


POT. TRIM. lOK 


91AR10K 


BECK 


R75 


POT, TRIM, lOOK 


91AR100K 


BECK 


R53 


POT, TRIM, 20 


91AR20 


BECK 


R62 


POT, miM, 200 


91AR^ 


BECK 


R22 R23 R60 R61 


RES. C. 1/2W. 5X, 10 


RC20CF-100 


STKPL 


R32 


RES, rr, 1/BW, .1X.2K 


RNSSE-2001B 


MEPCO 


R19 R27 R30 R56 


RES. MF. l/QU. IX. 100 


RN55D-1000F 


mw 


R63 R8C 


RES, MF, 1/8W, IX, lOK 


RN55D-10O2F 


mw 


R69 R79 


— 


RES, MF, 1/8W. IX. lOOK 


RN55D-1003F 


mw 



TITLE 

PCA, PV« AP»»L 



WAVETEK NO. 



2300-11-0001 

2800-11-0003 

iaoo-ii-o«)4 

2800-11-0008 

2800-12-0005 

3000-00-0023 

3100-00-0002 

4600-01-0103 

4600-01-0315 

4600-01-0402 

4600-02-0000 

4600-02-0101 

4700- 25-0100 

4701- 02-2001 
4701-03-1000 
4701-03-1002 
4701-03-1003 



ASSEMBLY NO. 
1100-00-0710 



10 

4 

2 

1 

2 



REV 

D 



REFERENCE DESIGNATORS 



R73 R74 

R33 

R21 

R26 R76 R77 R78 
R37 R38 R39 R40 
RS8 

R25 R59 
R24 R36 
R17 R18 
R41 
R43 
R55 

R42 R52 

R1 R28 R31 R44 R68 
R70 R7l R86 R87 R88 

R29 

R66 

R34 R35 R46 R47 



PART DESCRIPTION 



VS^VVeTEK 

PARTS LJST 



RES, MF. 
RES. MF. 
RES. MF, 
RES. PF, 
RES, MF, 
RES, MF, 
RES. MF. 
RES. MF. 
RES, MF. 
RES, MF, 
RES, MF, 
RES, MF, 
RES, MF. 
RES, MF. 

RES, MF. 
RES, MF, 
RES. MF. 



1/8W. IX, 10 
1/8W, IX, 12. IK 
1/8W, IX, 150 
1/8W, IX, 15K 
1/8W. IX. 15 
1/aW. IX, 200 
1/BW, IX, 21. 5 
1/8W, IX, 249 
1/8W, IX, 2. 49K 
1/8U, IX, 24. 9K 
1/8U. 1%. 33.2 
1/eu, IX. 392 
1/8. IX, 499 
1/aW, IX, 4.99K 

1/SW. IX, 49. 9K 
1/BW, IX, 59 
1/8W, IX, 61.9 



OR I C-MFOR-P ART-NO 



HN55D-10R0F 

RN55D-1212F 

RN55D-1500F 

RN55D-1502F 

RN55D-15R<F 

RN55D-2000F 

RN55D-21R5F 

RN55D-2490F 

RN55D-2491F 

RN55D-2492F 

RN55D-33R2F 

RN55D-3920F 

RN55D-4990F 

RN55D-4991F 

RN55D-4992F 

RN55D-59R0F 

RN55D-61R9F 



TITLE 

PCA, PWR W1PL 



TRW 

'mu 

TRW 

TRW 

TRW 

TRW 

mw 

mu 

TRW 

TRW 

TRW 

mw 

TRW 

TRW 

TRW 

mw 

TRW 



WAVETEK NO. 



I 4701-03-1009 
4701-03-1212 
4701-03-1500 
4701-03-1502 
4701-03-1509 
4701-03-2000 
4701-03-2159 
I 4701-03-2490 
4701-03-2491 
4701-03-2492 
4701-03-3329 
4701-03-3920 
4701-03-4990 
4701-03-4991 

4701-03-4992 

4701-03-5909 

4701-03-6199 



ASSEMBLY NO. 
1100-00-0710 



RARTSUST 







REFERENCE DESIGNATORS 


part DESCRIPTION 


OR IG-MFGR-P ART-NO 


MFGR 


WAVETEK NO. 


OTY/PT 


R16 R54 


RES. MF. 1/BW, IX, 7. 5K 


RN55D-7501F 


TRW 


4701-03-7501 


2 


R67 


RES, MF. 1/4W, IX, IM 


RN60D-1004F 


TRW 


4701-13-1004 


1 


R64 R6S 


RES, SET, 2-lOK. 1/8W 
QTY; 2; 4701-03-1002 


142-501-64A 


WVTK 


4789-00-0019 


1 


R2 R3 R4 R5 


RES. r^, 3/4W, . 1%, 200 


ML212-200 


CADDO 


4799-00-0047 


4 


CR9 


diode 


1N4581 


MICRO 


4801-01-4581 


1 


CRIO CRil CR12 CR13 
CR14 CR15 CR16 CR17 
CRIB 


DIODE 


1N4148 


FAIR 


4007-02-6666 


9 


06 


TRANS 


2N2219A 


NSC 


4901-02-2191 


1 


05 09 


TRANS 


2N2905A 


NSC 


4901-02-9051 


2 


01 


TRANS 


2N3638A 


CARm 


4901-03-6381 


i 


08 


TRANS 


2N3866 


MOT 


4901-03-8660 


1 


03 


mANS 


2N3903 


NSC 


4901-03-9030 


1 


07 


TRANS 


2N4047 


FAIR 


4901-04-0470 


1 


02 04 


TRANS 


2N5139 


FAIR 


4901-05-1390 


2 


010 


TR^S 


2N5160-18 


MOT 


4901-05-1600 


1 


Oil 012 


TRANS 


2N5462 


MOT 


4901-05-4M0 


2 


NONE 




CABLE. COAX. 26AWG 


RC 174/U 

1— 


ITT 


6001-40-0001 


1 



PCA, PWR AMPL 



A^MBLY NO. 
1100-00-0710 



REFERENCE DESIGNATES 



ICll 

IC12 IC13 
ICIO 
IC14 
1C15 
ICl IC2 

ICS IC4 ICS IC6 IC7 



PART DESCRIPTION 



E I G-MFE -PART-NO 



VAvetek 

ROJTTS LIST 



AD563U 

LM741CN 

CA-3096AE 

74LS03 

7416 

74LS139 

74LS175 



ANDEV 

NSC 

RCA 

T1 

5IG 

SIG 

TI 



WAVETEK NO. 



! 7000-05-6300 
7000-07-4100 
7000-30-9600 
8000-74-0310 
8000-74-1600 
1 8007-41-3910 
8007-41-7510 



TITLE 

PCA- PWR AMPL 



ASSEMBLY NO. 
1100-00-0710 



REV 

D 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 



RELEASE APPROV 



-JVn^Vetek 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX -010 ANGLES -1 



. DO NOT SCALE DWG 



SAM DIECO • CAklFOANI, 



PARTS LIST 
PCA, PWR AMPL 



MODEL NO 

172B 

*T 23338~ 



one NO. 

110CMXM3710 



SHEET OP 1 I 

1 



B 






W^!VETeK 



SAN OItGO •CAUFOBNI* 



assembly 
POWER amplifier 
SUB. ASSY. N0.1 

















3 



2 



1 



REFERENCE DESICNATORS 



PART DESCRIPTION 



ORIC-MFOR-P ART-NO 



MFOR WAVETEK NO. OTV/PT 



ASSY DRWG PWR AMPL#1 0101-00-0591 

SCHEMATIC. PWR AMPL 0103-00-0710 



CAP.CER. MN. .OIMF. 50V CAC0225U103Z100A 



’ PWR AMPL BD #1 



1700-00-0591 



0103-00-0710 



2100-02-0065 



•*ELAY. REED. FORM-A RA^19-105l 

RELAY, FORM A MERCURY 4500-00-0012 



RES. MF. 1/8W. . 1%, 55. 5 
RES. 1^. 1/8W. 1%. 10 



4500-00-0012 

4701-02-5559 



RES, MF. 1 /8W. 1 X. 4. 99K 
RES. MF, 3/4W, . IX. 450 



RN55D-4991F 



4799-00-0046 



WIRE.WIREWRAP 24GA. 
KYNAR INSULATION 



UL1422 U/U WIRE WHT 



SIC jeoOO-74-1600 



VAvetek 

FARTS LIST 



ASSEMBLY NO. 
1208-00-0591 



REMOVE ALL BURRS p 
I AND BREAK SHARP EDGES I 



\\^Vetek, 



TOLERANCE UNLESS r,\A/ 

OTHERWISE SPECIFIED I W 

XXX -.010 ANGLES -1 
■XX .030 

DO NOT SCALE DWG moohl no. 

SCALE ^72B 



PARTS LIST 

PWR AMPL SUB ASSY #1 



120&OCKI591 C 



3 



2 





IZi}S00a59Z. 



REMOVE ALL BUHRS 
AND BREAK ^HARP EDGES 


DRAWN 


■ 


V/iVETEK 


FQRNIA 1 


material 






ASSEMBLY 
POWER amplifier 
SU aASSY. NO. 2 




TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX 010 ANGLES 1 

XX 030 


FIMISH 

WAVETEK PROCESS 




DO NOT SCALE DWG 




owe NO 






SCALE 






0IOL-00-O5<U 


J 








LSSt 23338 


SHEET OF 
















THIS DOCWyiENT CONTAINS WIOPRIETARY INf=OR- 
mATiCN AND DESIGN niGKTS ocLONGiNQ TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



B 



NOTE UNLESS OTHERWISE SPECIFIED 



8 



6 



WAVETEK 

FVWTS UST 



BY I date! APP 









REFERENCE DESIGNATORS 


PART DESCRIPTION 


DRIG-MFOR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 




NONE 


ASSY DRUG PUR AnPLt2 


0101-00-0592 


WVTK 


0101-00-0592 


1 




NOFC 


SCHEMATIC, PUR AMPL 


0103-00-0710 


WVTV 


0103-00-0710 


1 




C52 


CAP, CER, MN. . OiMF. 50V 


CACQ2Z5U103Z100A 


CC^MG 


1500-01-0310 


1 




NONE 


PWR AMPL SUB BD *2 


1700-00-0592 


WVTK 


1700-00-0592 


1 




J7A 


CONN 


22-17-2022 


MOLEX 


2100-02-0061 


1 




05 Jfe J7B 


com 


22-17-2042 


MOLEX 


2100-02-0065 


3 


B 


NONE 


SPRING SOCKET 


50935-1 


APP 


2100-03-0039 


1 


NONE 


TRANS IPAD 


10123N 


METRS 


2800-11-0003 


1 


■ 


FB4 


BALUN CORE 


2873000902 




3100-00-0002 




■ 




FARIT 






K4 


RELAY. REED. FORM-A 


RA3019-1051 


ETROL 


4500-00-0007 


1 




K3 


RELAY. FORM A MERCURY 


4500-00-0012 


WVTK 


4500-00-0012 


1 




R9 


RES. MF. 1/8W. . 1%, 55.5 


RN55E55R5B 


MEPCQ 


4701-02-5559 


1 




R83 RS4 R85 


RES.MF. 1/8W. 1%, 10 


RN55D-10R0F 


TRW 


4701-03-1009 


3 




R8 


RES. MF. 3/4W. .1%,450 


1^212-450 


CADDO 


4799-00-0046 


1 




CR3 CR4 


DIODE 


1N4148 


FAIR 


4807-02-6666 


2 




NONE 


UIRE.WIREURAP 24GA. 
KYNAR INSULATION 


UL1422 U/U WIRE UHT 


BRDRX 


6000-52-4009 


1 




1C9 

— 1 ^ 


IC 


7416 


SZG 


8000-74-1600 


1 





TITLE 

PUR AF«>L SUB ASSY #2 



ASSEMBLY NO. 
1200-00-0592 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 



RELEASE APPROV 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
• XXX VOID ANGLES 1 

_XX • 030 



DO NOT SCALE DWG 



\^^VETEK 



SAN OIECO • CALIFORNIA 



PARTS LIST 

PWR AMPL SUB ASSY #2 



MODEL NO. 

172B 



REV 

D 

SHEET *j Of ■) 



120&000592 




THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 




REFERENCE l«SIGNATt»S 


PART DESCRIPTION 


OR IC-MFGR-P ART-NQ 


PFOR 


WAVETEK NO. 


QTY/PT 


NC»<iE 


ASSY DRUG PUR A1«>L*3 


0101-00-0593 


UVTK 


0101-00-0593 


1 


NONE 


SCHEMATIC. PWR AMPL 


0103-00-0710 


WVTK 


0103-00-0710 


1 


C53 


CAP, CER, MN, . OIMFi 50V 


CAC02Z5U103Z100A 


CORNG 


1500-01-0310 


1 


NONE 


PWR AMPL BD *3 


1700-00-0593 


WVTK 


1700-00-0593 


1 


J8A J9 


CONN 


22-17-2022 


MOLEX 


2100-02-0061 


2 


P8B 


COfm 


22-17-2042 


MOLEX 


2100-02-0065 


1 


NONE 


SPRING SOCKET 


50935-1 


AMP 


2100-03-0039 


2 


K2 


RELAY, REED. FORM-A 


RA3019-1051 


ETROL 


4500-00-0007 


1 


K! K7 K8 


RELAY, FORM A MERCURY 


4500-00-0012 


WVTK 


4500-00-0012 


3 


R13 


RES.MF. 1/8W, . 1%, 95. 9 


RN99E99R9B 


PEPCO 


4701-02-9599 


1 


RH R12 


RES. MF, 3/4W, . 1%, 100 


ML212-100 


CADDO 


4799-00-0038 


2 


RIO 


RES. MF. 3/4W, . IX. 450 


ML212-450 


CADK3 


4799-00-0046 


1 


CRS CR6 CR7 CRB 


DIODE 


1N4148 


FAIR 


4807-02-6666 


4 


NONE 


WIRE, UIREWRAP 24QA. 
KYNAR INSULATIOfJ 


UL1422 W/W WIRE WHT 

1 


BRDRX 


6000-92-4009 


1 



VAvettek 

FWnSLIST 



TITLE 

PHR AMPL SUB ASSY #3 



[ REMOVE ALL BURRS {DRAWN 
AND BREAK SHARP EDGES I 



\a4ivetek, 



TOLERANCE UNLESS DVA/D 

OTHERWISE SPECIFIED rVVn 

XXX -010 ANGLES -1 
_ XX -030 

DO NOT SCALE D WG model no 
SCALE .|72B 



PARTS LIST 

PWR AMPL SUB ASSY #3 



1208-000593 D 

SHEET 1 OF 1 



1 






THIS DOCUMEWT contains PROPRIETARY INFO^ 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION. AND 
EmJN™ANCE WITHOUT WRITTEN AUTHORIZATION. 
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Vn 4 >vetek 

RMTTS LIST 



'W^VETTEK 

PARre LIST 



ASSEMBLY NO. 
1100~00~0707 



REFERENCE DESieNATORS 


PART DESCRIPTION 


ORIO“«FCR-P(MlT-NO 


MFCR 


WAVETEK NO. 


OTY/PT 


NONE 




FUNCTION BD 


1700-00-0707 


WVTK 


1700-00-0707 


1 


TPl TP2 TPS TP4 




TERM 


4523B-9 


04 


U6EC0 


2100-05-0029 


4 


r«3NE 




PC BD Es^CTOR 


103 BLUE 


CALMK 


2900-07-0014 


2 


K1 K2 K3 K5 




RELAY, REED. FORM-C 


RA3020-1091 


ETROL 


4500-00-0009 


4 


K4 




RELAY, FORM C MERCL«Y 


4500-00-0013 


WVTK 


4500-00-0013 


1 


R9 




POT. TRIM. 100 


91AR100 




BECK 


4600-01-0103 


1 


RU R9 




POT, TRIM. IK 


91AR1K 




BECK 


4600-01-0209 


2 


R93 




POT, TRIM, iW. 


91AR10K 




BECK 


4600-01-0319 


1 


R1 RS3 R79 




POT. TRIM, 20 


91AR20 




BECK 


4600-02-0000 


3 


R3& R43 




POT. TRIM, 200 


91AR200 


BECK 


4600-02-0101 


2 


R107 




POT, TRIM, 20K 


91AR20K 


BECK 


4600-02-0301 


1 


R29 R32 R33 R40 RSS 
R59 R64 R87 R91 


RES, MF. 1/^, i'A. iOO 


RNS9D-1000F 


TRW 


4701-03-1000 


9 


R19 R21 R49 R52 R57 
R65 R78 R83 R92 


RES. MF, 1/8U, i'A, IK 


RN55D-1001F 


TRW 


4701-03-1001 


9 


R103 R104 R105 R106 
R60 R63 R88 R90 


RES, MF, 1/8U, 1%, lOK 


RNS5D-1002F 


TRW 


4701-03-1002 


e 


RlOO RlOl R66 R68 
R73 R93 R98 


R71 


RES, MF, 1/8W, 1%, 10 


RN55D-10R0F 


TRW 


4701-03-1009 


8 


VAvetek 
FAFTTS LIST 


TITLE 

PCA. FUNCTION BD 


ASSEMBLY NO. 
1100-00-0707 

PAGE: 2 


REY 

F 



VAvetek 

FAFTTS LIST 



ASSEMBLY NO. 

1 1 00-00-0707 



NOTE UNLESS OTHERWISE SPECIFIED 



I I 



I BY I DATE I 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR IG-MFGR-P ART-NO 


MFOR 


WAVETEK NO. 


QTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-P ART-I«) 


MFOR 


WAVETEK NO. 


QTY/PT 


NONE 


ASSY DRWG, FUNCTION 


0101-00-0707 


WVTK 


0101-00-0707 


1 




R15 R17 R25 R27 


RES, MF, 1/eW, 1%, 12. IK 


RN55D-1212F 


TRW 


4701-03-1212 


4 


NONE 


SCHEMATIC. FUNCTION 


0103-00-0707 


WVTK 


0103-00-0707 


1 




R22 


RES, FT, 1/8W. 1%, 13K 


RNS5D-1302F 


TRW 


4701-03-1302 


1 


C2l C37 C38 


CAP.CER.5PF, IKV 


DD-090 


CRL 


1500-00-5011 


3 




R67 R97 


RES, MF, 1/aW, IX, 1. 5K 


RN5SD-1501F 


TRW 


4701-03-1501 


2 


C22 


CAP. CER. lOPF. IKV 


DD-100 


CRL 


1500-01-0011 


1 




R13 R31 R62 R7 R89 


RES. MF, 1/8W. IX, 15K 


RN95D-1502F 


TRW 


4701-03-1502 


5 


C16 


CAP.CER. lOOPF, IKV 


DD-101 


CRL 


1500-01-0111 


1 




R16 R20 R26 


RES, MF, 1/8W. 1%, 16. 5K 


RN9SD-1652F 


TRW 


4701-03-1652 


3 


C25 


CAP, CER, . OOIMF. IKV 


DD-102 


CRL 


1500-01-0211 


1 




R12 R47 R4S R77 R8 


RES, MF. 1/8W, IX, 2K 


RN55D-2001F 


TRW 


4701-03-2001 


6 


C14 C17 C18 C19 C20 


CAP, CER. MN. . OIMF, 90V 


CAC03Z9U103Z100A 


CCmNG 


1500-01-0310 


16 




R81 












C31 C33 C34 C39 C36 
C49 C46 C47 C5 C6 C7 














R2 R3 


RES. MF. 1/8W, IX, 21. 5 


RNS5D-21R5F 


TRW 


4701-03-2159 


2 


Cl CIO C12 C13 C23 


CAP, CER, MON, . IMF, 90V 


CAC03Z5U104Z090A 


CORNG 


1500-01-0405 


18 




R37 R42 R44 


RES. MF, 1/8W, IX, 2.21K 


RN$S0-2211F 


TRW 


4701-03-2211 


3 


C26 C27 C28 C29 C3 
C39 C40 C41 C42 043 














R86 


RES, MF, 1/8W, IX, 237K 


RN55D-2373F 


TRW 


4701-03-2373 


1 


C44 C48 C8 














R102 R51 R61 R72 R74 


RES, MF, 1/8W. IX. 249 


RNS5D-2490F 


TRW 


4701-03-2490 


7 


C19 C30 


CAP. CER,22PF, IKV 


DD-220 


CRL 


1500-02-2011 


2 




RB2 R99 












C90 


CAP, CER, 33PF, IKV 


DD-330 


CRL 


1500-03-3011 


1 




R34 R3S R38 R39 R41 


RES, MF, 1/ew. IX. 2.49K 


RN55D-2491F 


TRW 


4701-03-2491 


5 


C4 


CAP.CER, 47PF, IKV 


DD-470 


CRL 


1500-04-7011 


1 




R18 R28 


RES. MF. 1/8U, 1X.24. 9K 


RN55D-2492F 


TRW 


4701-03-2492 


2 


C32 


CAP,CER,470PF. IKV 


DD-471 


CRL 


1500-04-7111 


1 




R24 


RES, MF. l/SW, IX. 274 


RN55D-2740F 


TRW 


4701-03-2740 


1 


C24 


CAP,CER>820PF, IKV 


DD-S21 LONG LEAD 


CRL 


1500-C»-2101 


1 




RIO R14 


RES. MF. 1/8W. IX, 301 


RN55D-3010F 


TRW 


4701-03-3010 


2 


C51 


CAP, MICA, 30PF, 500V 


DM15-300vl 


ARCO 


1500-13-0000 


1 




R109 


RES. MF. 1/8W. IX, 316 


RN5SD-316(^ 


TRW 


4701-03-3160 


1 


Cll C49 C9 


CAP, ELECT. iOOMF, 16V 


900D107G016DC7 


SPRAG 


1500-31-0101 


3 




R4 

1 


RES. MF. 1 /8W. 1 X. 33. 3 


RN55D-33R2F 

^ 


TRW 


4701-03-3329 


1 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR rO-MFOR-P ART-NO 


MFOR 


WAVETEK MO. 


QTY/PT 


R23 R70 


RES. rr, 1/SU. IX. 392 


RN^D-3920F 


TRW 


4701-03-39»> 


2 


R108 R6 R85 


RES, MF, 1/8, IX. 499 


RNS 


5D-4990F 


TRW 


4701-03-4990 


3 


R45 R54 R80 


RES. MF. 1/8W. IX, 4.99K 


rn: 


5D-4991F 


TRW 


4701-03-4991 


3 


R69 


RES. MF. 1/8W, 1%. 49. 9K 


RN5(5D-4992F 


TRW 


4701-03-4992 


1 


R96 


RES, MF. 1/8W, IX. 523 


rn: 


5D-5230F 


TRW 


4701-03-5230 


1 


R30 


RES. MF. 1/BU, IX. 61. 9 


rn: 


9D-61R9F 


TRW 


4701-03-6199 


1 


R58 


RES. MF. 1/eU. IX. 68. 1 


RN3 


50-68R1F 


TRW 


4701-03-6819 


1 


R56 RS4 


RES, MF, 1/8W, IX. 750 


rn: 


5D-7500F 


TRW 


4701-03-7500 


2 


R46 R75 


RES, MF, 1/8U, IX, 7. 9K 


rn: 


5D-7501F 


TRW 


4701-03-7501 


2 


R94 


RES, 1/8W. IX. 8.2SK 


rn; 


5D-8251F 


TRW 


4701-03-8251 


1 


CR31 CR32 


DIODE 


1N4 


981 


MICRO 


4801-01-4581 


2 


CR17 CRie CR19 CR20 


DIODE 


FD7 


77 


FAIR 


4807-02-0777 


4 


CR21 CR22 CR23 CR24 
CR2S CR26 CR27 CR28 
CR29 CR30 CR34 


DIODE 


1N4148 


FAIR 


4807-02-6666 


11 


CR33 CR35 


DIODE 


50^-281 1 


HP 


4809-02-2811 


2 


CRl CRIO CRll CR12 
CR13 CR14 CR15 CR16 
CR2 CR3 CR4 CR5 CR6 


DIODE, SET, 8-FD-777 
QTY; 8, 4007-02-0777 


18sL5«)-98 


WVTK 


4898-00-0010 


2 



VAvetek 

mRTS LIST 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR 1 C-MFGR -P AR T -NO 


MFOR 


WAVETEK NO. 


QTY/PT 


CR7 CR8 CR9 
Q13 Q14 


TRANS 


2N356S 


FAIR 


4901-03-5650 


2 


Q16 09 


TRANS 


2N3640 


FAIR 


4901-03-6400 


2 


Qll Q17 Q8 


TRANS 


2N3646 


NSC 


4901-03-6460 


3 


QIO Q15 Q2 QS Q6 Q? 


TRANS 


2N3903 


NSC 


4901-03-9030 


6 


Q1 Q12 Q18 Q3 Q4 


TRANS 


2N3905 


ITT 


4901-03-9090 


5 


RTl 


THERMISTER 


LB12J2 


FNM> 


5300-00-0002 


1 


1C5 IC6 


IC 


CA-3096AE 


RCA 


7000-30-9600 


2 


ICl 


IC 


7416 


SIG 


8000-74-1600 


1 


IC3 


IC 


74LS74 


TI 


8000-74-7410 


1 


IC4 


1C 


74LS139 


SIG 


8007-41-3910 


1 


IC2 


IC 


74LS175 


TI 


8007-41-7510 


1 



MATERIAL 



RELEASE APPftOV 



TOLERANCE UNLESS 
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23338 
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8 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OftlG-FrGR-PART-l« 


MFGR 


WAVETEK I«). 


QTY/PT 


NONE 






ASSY DRWG.TRI GEN 


0101-00-0714 


WVTK 


0101-00-0714 


1 


InO'E 






SCHEMATIC. TRI 


0103-00-0714 


MVTK 


0103-00-0714 


1 


NONE 






HYS- SWITCH TOI GEN 


172-556 


WVTK 


1208-00-0558 


1 


NONE 






TRIGGER TRI GEN 


172-559 


WS7TK 


1208-00-0559 


1 


NONE 






BUFFER AMP TRI GEN 


172-560 


WVTK 


12OT-00-0560 


1 


NC»£ 






SHIELD 


1400-00-6651 


WVTK 


1400-00-6651 


1 


NONE 






SHIELD 


1400-00-6661 


WVTK 


1400-00-6661 


1 


NONE 






SHIELD 


1400-00-6671 


WVTK 


1400-00-6671 


1 


NONE 






SHIELD 


1400-00-6681 


WVTK 


1400-00-6681 


1 


C61 C9 






CAP. CER. lOOPF. IKV 


DD-101 




CRL 


1500-01-0111 


2 


C2 C3 C4 C5 CSO C52 
C6 C76 C80 C89 C90 
C91 C92 C93 C94 




C<^. CER. MN, . OIPF. 50V 


C AC02Z5U103Z 1 OOA 


CQRNG 


1500-01-0310 


15 


C14 C63 C68 C7 C8 






CAP, CER. MON, . IMF. 50V 


CAC03ZSU104Z050A 


CORNG 


1500-01-0405 


5 


C99 C60 






CAP, POL YC. 5MF, 1(»V 


ClAWJ^ 


ELPAC 


1500-45-0504 


2 


Cl C34 C57 






CAP. TAMT, 27MF, 35V 


1 96D276X0035TE4 


SPRAC 


1500-72-7602 


3 


C56 CSS C95 






CAP, CSl. . 1W=^. 90V 


DG4raXi04MP 


vercp 


1509-90-0011 


3 


None 






SHIELD. COVCR TRI.GB^ 


1700-00-0625 


WVTK 


1700-00-0625 


1 


NONE 






TRI GEN. CAP MULT BD 


1700-00-0714 


WVTK 


1700-00-0714 


1 


■Wavetek 
RARTS LIST 


TITLE 

PCA, TRI Gai CAP MU_T 


A^MBLY NO. 
1 100-00-07 

PAGE: 1 


4 




REV 

C 



REFERENCE DESIGNATORS 

R17! R172 R173 R174 
R175 R176 R1S3 R19 
R27 

R121 

Rise 

R163 

R184 R26 

R22 

R129 

Ri3 R130 

RIO Rll R117 R3S R6 
R8 R9 

R134 

R132 

R136 

R141 

R133 R135 

R162 

R178 



V\4iveTeK 
RARTS LIST 



PART DESCRIPTION 


OR IG-MFGR-P ART-W 


MFGR 


WAVETEK NO. 


QTY/PT 


RES.MF. 1/8W, IX. 10 


RN55D-1<»0F 


TRW 


4701-03-1009 


1 


RES. MF. 1/8W. IX. 150 


RN55D-1500F 


TRW 


4701-03-1500 


1 


RES.f^. 1/8W. IX. 1.5K 


RN55D-1501F 


TRW 


4701-03-1501 


1 


RES.FP. 1/8W. 1%, 15K 


RN55D-1502F 


TRW 


4701-03-1502 


2 


RE5.I<F. 1/8U. IX. 1.7BK 


RN55D-17S1F 


TRW 


4701-03-1781 


1 


RES.MF. 1/8W. IX. 200 


RN55D-2000F 


TRW 


4701-03-2000 


1 


RES.MF. 1/8W. IX. 249 


RN55D-2490F 


TRW 


4701-03-2490 


2 


RES. MF. 2/8W. IX. 2. 49K 


RN55D-2491F 


TRW 


4701-03-2491 


7 


RES. MF. 1/8W. IX. 24. 9K 


RN55D-249^ 


TRW 


4701-03-2492 


1 


RES. 1/eU, IX. 332 


RN550-332Cr 


TRW 


4701-03-3320 


1 


RES. MF. 1/8W. IX. 3.32K 


RN55D-3321F 


TRW 


4701-03-3321 


1 


RES.MF, 1/8W. IX. 33.2 


RN5SD-33R2F 


TRW 


4701-03-3329 


1 


RES. MF. 1 /8W. IX. 3. 65K 


RNS5D-3651F 


*n?w 


4701-03-3651 


2 


RES, MF, 1/8W. 1%,392 


RN55D-3920F 


TRW 


4701-03-3920 


1 


RES. MF. 1/8W. IX. 42.2 


RNS5D-42R2F 


TRW 


4701-03-4229 


1 



TITLE 

PCA, TRI GEN CAP MULT 



REFERENCE DESIGNATORS 



NCR^E 

NOPC 



NONE 

NOP£ 

K1 K2 K3 
K4 

R120 R37 

R124 

R128 

R127 

R179 R21 

R118 R23 R32 R4 

R122 R139 R15 R16 



VviWETEK 

RARTS LIST 



PART DESCRIPTION 



CONN PINaMALE 
<Uai-EA PIN) 

STANDC^. SUAGE 
. 750 H , . 187 DIA 
2-56p .062 MAT'L 

PC BD EJECTOR 

TRAF6ZPAD 

SCREUi 2-56X1/4 NYL04 
BALUN CmE 
RELAY. REED. FQRM-A 
RELAY. REED. FORM-C 
POT. TRIM. IK 
POT. TRIM. 20K 
RES, MF. 1/8W. . 17.. lOK 
RES, PF, 1/8W. . 17., lOOK 
RES. MF, 1/SW. iX. 100 
RES. (IF. 1/8W. 1%, IK 
RES. MF. l/SW. IX. lOK 



OR I ©-MFW-P ART-NO 



61183-2 

CA-S36SP-100-230-830 

SS168-1D-5A 

103 ^EEN 
10123N 

2-06X1/4 NYLON SCREW 

2873000902 

RA3019-1051 

RA3020-1051 

91AR1K 

91AR20K 

RN55E-1O02B 

RN55E-1003B 

RN55D-1000F 

RN55D-1001F 

RN5SD-1002F 



CALFIL 

PETRS 

UEKSR 

FARIT 

ETROL 

ETRDL 

BECK 

BECK 

MEPCO 

PEPCO 

TRW 

TRW 

TRW 



WAVETEK NO. 



I 



2100-OS-<»20 

2100-OS-0034 

2800-06-0003 

2800-07-0013 

2800-11-0003 

2300-23-0009 

3100-00-0002 

4500-00-0007 

4500-00-0009 

4600-01-0209 

4600-02-0301 

4701-<»-1002 

4701-02-1003 

4701-03-1OW5 

4701-03-1001 

4701-03-1002 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


CW I G-MFOR-P ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-PAR T-W 


MFGR 


WAVETEK NO. 


QTY/PT 


R137 R17 




RES.MF. 1/8. IX. 499 


RN55D-4990F 


TRW 


4701-03-4990 


2 




Q2 


TRANS 


2N3646 




NSC 


4901-03-6460 


1 


R1 R12 R14 R180 R181 
R20 R24 R2S R3 R33 


RES.MF. 1/8W. IX. 4.99K 


RN55D-4991F 


TRW 


4701-03-4991 


12 




Q44 


TRANS 


2N3903 




NSC 


4901-03-9030 


1 


R36 R38 


















Q3 Q4 Q43 Q51 Q8 


TRANS 


2N5139 




FAIR 


4901-05-1390 


5 


R18 




RES.MF. 1/8U. IX. 61.9 


RN55D-61R9F 


TRW 


4701-03-6199 


1 




ICS IC6 IC7 


IC 


MLM339P 


MOT 


7000-03-3900 


3 


R119 




RES. fIF. 1 /8W. 1 X, 6. 98K 


RN55D-6«»1F 


TRW 


4701-03-6981 


1 




IC15 IC16 


IC, OP-AMP 


LF356N 




NSC 


7000-03-5600 


2 


R131 




RES. MF. 1/8W. IX. 750 


RN55D-7500F 


TRW 


4701-03-7500 


1 




IC12 IC13 IC17 


IC 


7416 




S16 


8000-74-1600 


3 


R34 




RES. MF. i/BW. IX. 825 


RN55D-S250F 


TRW 


4701-03-8250 


1 




ICll 


IC 


7474 




TI 


8000-74-7400 


1 


R126 




RES. 1/4W. IX. IM 


RN60D-1004F 


TRW 


4701-13-1004 


1 




ICIO 


IC 


74LS132 


TI 


8007-41-3210 


1 


R2 R7 




RES MODULE 


4310R-101-103 


BOURN 


4770-00-0008 


2 




ICl ICS 


IC 


74LS139 


SIO 


8007-41-3910 


2 


R123 




RES. rr. .6W. IX. lOM 


rt.-181 




CADDO 


4799-<X)-0003 


1 




IC3 IC4 


IC 


74LS145 


SIG 


8007-41-4510 


2 


CR27 




DIODE 


1N4S81 




MICRO 


4801-01-4581 


1 




1C2 IC9 


IC 


74LS175 


TI 


8007-41-7510 


2 


CR4 




DIODE 


1N4732 




MOT 


4801-01-4732 


1 


















CRIO CRll 




DIODE 


FD777 




FAIR 


4807-02-0777 


2 


















CRl CR2 CR28 CR29 CR3 
CR30 CR31 CR34 CR39 
CR5 CR6 CR7 CR8 CR9 


DIODE 


1N4148 




FAIR 


4807-02-6666 


14 


















01 




TRANS 


ZN2905A 


NSC 


4901-02-9051 


1 


















033 




TRM^S 


2N3640 




FAIR 


4901-03-6400 


1 
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REMOVE ALL BURRS 
AND BREAK SHARP EDGES 
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Tat^ 


MATERIAL 


PROJ ENGR 




RELEASE APPROV 


TOLERANCE UNLESS 
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BY I DATE I APP 



Triia uu^Umcni cuNiMina rnurniemm mrvn- 
MATiON AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-P ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


NONE 


ASSY DRWG. HYS SWITCH 


0101-00-0558 


WVTK 


0101-00-0558 


1 


NONE 


SCHEMATIC. TRI OEN 


0103-00-0714 


WVTK 


0103-00-0714 


1 


C22T C23 C28 C29T C64 
C97 C98 


CAP, CER, 5PF. IKV 


DD-050 LONG LEAD 


CRL 


1500-00-5001 


7 


C30 C31 


CAP, CER, lOOPF, IKV 


DD-lOi LONG LEAD 


CRL 


1 500-01-0101 


2 


C33 C60 CSS CS8 


CAP.CER. .OOIMF, IKV 


DO-102 LONG LEAD 


CRL 


1500-01-0201 


4 


ClOl C102 C104 C16 
C17 CIS C19 C32 C35 
C5l C78 


CAP. CER, MN. .OIMF, 50V 


CAC02Z5U103Z100A 


C0RN6 


1 500-01-0310 


11 


C2S C26 


CAP. CER, 22PF. IKV 


DD-220 LONG LEAD 


CRL 


1500-02-2001 


2 


C81 


CAP, MICA. 150PF. 500V 


DM15-151J 


ARCQ 


1500-11-5100 


1 


C15 C40 


CAP, MICA. 20PF, 500V 


Dm 5-200 J 


ARCO 


1 500-12-0000 


2 


C24 C27 


CAP, MICA, 30PF, 500V 


DM1 5-300 J 


ARCO 


1 500-13-0000 


2 


C43T 


CAP, MICA, 39PF. 500V 


DM1 5-390 J 


ARCO 


1 500-13-9000 


1 


C84 


CAP, MICA. 68PF, 500V 


DM1 5-630 J 


ARCO 


1 500-16-8000 


1 


C42 


CAP, MICA, 820PF, 300V 


DM1 5-82 IF 


ARCO 


1 500-18-2101 


1 


C41 C44 


CAP. VAR I, 7-35PF, 250V 


7S TRIKO-22. 7/35PF 


TRIKQ 


1 500-53-5010 


2 


ClOO C103 C62 C96 


CAP, TANT, 22MF, 15V 


196D226X9015KA1 


SPRAG 


1500-72-2601 


4 



VvJavetek 

mRTS L IST 



TITLE 

.HrS. SWITCH TRI SEN 



NOTE. UNLESS OTHERWISE SPECIFIED 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


0RIG-MF6R -PART-NO 


MFGR 


WAVETEK NO. 


GTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR IG-MFGR-P ART-NO 


MFGR 


WAVETEK NO. 


STY/PT 




CAP SET, POL YC 
MIXED MATCHED SET 


130-501-6 


WVTK 


1509-80-0005 


1 




R94 




RES. MF. 1/8W. 1%, 316 


RN55D- 


3160F 


TRW 


4701-03-3160 


1 


C45 


CAP, POLYC. . OIMF. lOOV 
PART OF 1509-80-0005 














R106 P80 R83 R91 


R93 


RES, MF. 1/8W, IX, 33.2 


RN55D-33R2F 


TRW 


4701-03-3329 


5 


















R62 




RES. MF, 1/8W. 1%, 3.65K 


RN55D-3651F 


TRW 


4701-03-3651 


1 


C46 


CAP, POLYC, . IMF, lOOV 
PART OF 1509-80-0005 














R66 




RES, MF. 1/8W, 17., 392 


RN55D-392C^ 


TRW 


4701-03-3920 


1 




U 1 T L 1 ; 














R77 R78 




RES, MF. 1/8W, iy„i.32H 


RN55D-4321F 


TRW 


4701-03-4321 


2 


C47 


CAP. POLYC, IMF, lOOV 
PART OF 1509-80-0005 














R58 R84 




RES. MF. 1/8W. 17., 464 


RNS5D-4640F 


TRW 


4701-03-4640 


2 




QTY(l) 














P53 R60 R65 




RES. MF, 1/8, 1%, 499 


RN55D-4990F 


TRW 


4701-03-4990 


3 


C4S C49 


CAP, POLYC, 5MF. lOOV 
PART OF 1509-80-0005 
aTY(2) 














R161 R165 R50 R52 R7Q 
R73 


RES. tip. 1 /aw. 1 %. 4. 99K 


RN55D-4991F 


TRW 


4701-03-4991 


6 


C20 


CAP, CER. . IMF. 50V 


DG45SX104MP 


WSTCP 


1 509-90-0011 


1 




R71 R72 R86 




RES, MF, 1/8W, 17., 619 


RN55D-6190F 


TRW 


4701-03-6190 


3 - 


NONE 


HYS SWITCH 


1700-00-0558 


WVTK 


1 700-00-0558 


1 




R55 R56 R95 




RES. MF. 1/BW. IX.61.9 


RN55D-61R9F 


TRW 


4701-03-6199 


3 


P2 P4 


CONN 


22-17-2022 


MOLEX 


2100-02-0061 


2 




R87 




RES- MF, l/fflJ, 17., 6.81K 


RN55D-6S11F 


TRW 


4701-03-6811 


1 


PIA PIB 


CONN 


22-17-2042 


MOLEX 


2100-02-0065 


2 




R90 




RES, MF, 1/8W, 1%, 825 


RN55D-8250F 


TRW 


4701-03-8250 


1 


P3 


COf»l 


22-17-2032 


MOLEX 


2100-02-0066 


1 




CR17 




DIODE 


1N751A 




FAIR 


4801-01-0751 


1 


NONE 


SOCKET 


5-330808-0 


AMP 


2100-03-0044 


4 




CR18 




DIODE 


1N4581 




MICRO 


4801-01-4581 


1 


NONE 


TRANSIPAD 


1012:»l 




r«TRS 


2800-11-0003 


3 




CR15 CR19 CR20 CR21 
CR22 CR23 CR24 CR25 


DIODE 


FD777 




FAIR 


4807-02-0777 


11 


NONE 


SALON CORE 


2873000902 


FARIT 


3100-00-0002 


3 




CR26 CR37 CR38 




































CR16 




DIODE 


1N4148 




FAIR 


4807-02-6666 


1 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-P ART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


R54 






POT, TRIM, 200 


91AR200 


BECK 


4600-02-0101 


1 


R76 R79 






POT. TRIM. 500 


91AR500 


BECK 


4600-05-0104 


2 


R99 






RES. rr, 1/8W, . 17., 1.5K 


RN55E-1501B 


CORN 


4701-02-1501 


1 


RlOO RlOl R103 
R61 R98 


R107 


RES, 1/8W, 1%, 100 


RN55D-1000F 


TRW 


4701-03-1000 


6 


RS2 R96 






RES, MF, 1/8W, IX, IK 


RN55D-1001F 


TRW 


4701-03-1001 


2 


R112 R113 R159 


Ri68 


RES, 1/BW> IX. lOK 


RN55D-1002F 


TRW 


4701-03-1002 


4 


R59 R85 R88 






RES, I'T. 1 /BW. IX, 1 . 21K 


RN55D-1211F 


TRW 


4701-03-1211 


3 


R64 






RES, MF, 1/8W, IX. 124 


RN55D-1240F 


TRW 


4701-03-1240 


1 


R99 R92 






RES. MF. 1/8W, IX, 1.5K 


RN55D-1501F 


TRW 


4701-03-1501 


2 


R105 Rill R51 






RES. MF, 1/8W, IX, ISK 


RN55D-1502F 


TRW 


4701-03-1502 


3 


R49 R81 R97 






RES. MF, 1/8W. IX, 15 


RN55D-15R0F 


TRW 


4701-03-1509 


3 


R108 






RES. MF, 1/BW. IX. 1.78K 


RN55D-1781F 


TRW 


4701-03-1781 


1 


R63 R69 R74 






RES, MF, 1/BW, IX, 200 


RN55D-2<X)0F 


TRW 


4701-03-2000 


3 


R177 R68 R75 






RES. MF, 1/8W, IX, 21.5 


RN55D-21R5F 


TRW 


4701-03-2159 


3 


R166 R167 






RES, MF, 1/8W, IX. 249 


RN55D-2490F 


TRW 


4701-03-2490 


2 


R102 R158 R160 






RES. MF, 1/8W, IX, 2. 49K 


RN55D-2491F 


TRW 


4701-03-2491 


3 


R57 






RES, MF. 1/SW, IX, 274 


RN55D-274CH^ 


TRW 


4701-03-2740 


1 
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Q12 >315 Q20 G21 Q23 

Q14 Q16 Q17 QIS 0X9 
022 029 

025 028 
024 
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030 Q31 032 033 034 
035 036 037 038 039 
040 



IC19 IC20 
IC14 



PART DESCRIPTION 



V>/^kVETEK 

FiARTS UST 



TRANS 

TRANS 

TRANS 

TRANS 

TRANS 

TRANS 

TRANS 



TRANS. 11/PR. 2N548S 
QTY; 2: 4901-05-4850 



IC, OP-AMP 



□R I GH1FCR-P AR T-NO 



2N3563 

2N3640 

2N3646 

2N5139 

2N5460 

2N5485 

SD215DE 

142-501-53 

LF356N 

CA3049T 



TITLE 

KYS. SWITCH TRI GEN 



FAIR 

FAIR 

NSC 

FAIR 

MOT 

MOT 

SIG 



NSC 

RCA 



WAVETEK NO. 



4901-03-5630 

4901-03-6400 

4901-03-6460 

4901-05-1390 

4901-05-4600 

4901- 05-4850 

4902- 00-2140 

4998-00-0009 

7000-03-5600 

7000-30-4900 
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REMOVE ALL BURRS 
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X 


MATERIAL 
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ASSEMBLY 
BUFFER amplifier. 
TRIANGLE GENERATOR ASSY, 


RELEASE APPROV 


TOLERANCE UNLESS 
OTHERWISE SPECIEIED 
XXX 010 ANCLES 1 

XX 030 


MMSH 
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DO NOT SCALE DWG 
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SCALE 
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REFERENCE DESIGNATORS 


PART DESCRIPTION 


DR I G-MFGR-PAR T-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


NONE 




ASSY DRWG. VCG 


0101-00-0711 


WVTK 


0101-00-0711 


1 


NONE 




SCHEMATIC. VCG 


0103-00-0711 


WVTK 


0103-00-0711 


1 


T1 




TRANSFORMER 


172-562 


WVTK 


1204-00-0562 


1 


C33 C41 C42 




CAP. CER. 5PF, IKV 


DD-050 




CRL 


1500-00-5011 


3 


C29 C30 




CAP, CER. lOWF. IKV 


DD-101 




CRL 


1500-01-0111 


2 


C19 C24 C27 C31 C32 
C43 C55 C56 C57 


CAP. CER, MN. . OIMF. 50V 


CAC02Z5U103Z100A 


CORNG 


1500-01-0310 


9 


CIO C12 C13 C15 C16 
C18 C2 C21 C23 C26 
C28 C3 C40 C5 C32 C53 
C54 C6 C7 C8 


CAP, CER. MDN, . IMF, 50V 


CAC03ZSU104Z050A 


C0RN6 


1500-01-0405 


20 


C51 




CAP. CER. 15PF, IKV 


DD-150 




CRL 


1500-01-5011 


1 


035 C36 




CAP. CER, .0015MF. IKV 


DD-152 


LONG LEAD 


CRL 


1500-01-5201 


2 


Cll 




CAP, CER, 22PF, IKV 


DD-220 




CRL 


1500-02-2011 


1 


C17 C20 C22 C25 C4 C9 


CAP. CER, 33PF, IKV 


DD-330 




CRL 


1500-03-301 1 


6 


C14 




CAP, CB?, 47PF. IKV 


DD-470 




CRL 


1500-04-7011 


1 


Cl C44 C46 




CAP. ELECT. lOOMF, 16V 


500D107G016DC7 


SPRAG 


1500-31-0101 


3 


C48 C49 




CAP. MYLAR. . OIMF. lOOV 


225P10391WD3 


SPRA6 


1500-41-0314 


2 


C47 




CAP, TANT, IMF. 35V 


150D105X9035A2 


SPRAG 


1500-71-0502 


1 


C45 




CAP. TANT. lOMF, 2W 


1S0D106X9020B2 


SPRAG 


1500-71-0601 


1 
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REFERB^CE DESIGNATORS 


PART DESCRIPTION 


OR IG-rVGR-P ART-NO 


MFGR 


WAVETEK NO. 


OTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


.... .. 

OR IG-MFGR-P ART-NO 


MFGR 


WAVETEK m. 


OTY/PT 


R129 R13 R15 R26 R27 


RES. MF. 1/ew. IX. lOK 


RN5SD-1002F 


TRW 


4701-03-1002 


12 




RlOO RlOl R102 R103 


RES, MF. 1/4W, IX. IM 


RN60D-1004F 


TRW 


4701-13-1004 


6 


R30 R61 R69 R70 R78 
















R122 R99 
















R92 R93 




















































R14 R9 R97 




RES MODULE 


4310R-101-103 


BOURN 


4770-00-0008 


3 


R8 




RES. IV, 1/8W. IX. 10 


RN55D-10R0F 


TRW 


4701-03-1009 


1 




































CR17 




DIODE 


1N4581 




MICRO 


4801-01-4581 


1 


R104 Rill R118 




RES. MF. 1/8W. IX. 1.21K 


RN55D-1211F 


TRW 


4701-03-1211 


3 




































CRl CRIO CR16 CR2 


CR4 


DIODE 


1N4148 




FAIR 


4807-02-6666 


10 


. R68 




RES, MF. 1/8W. IX. 1. 5K 


RN55D-1501F 


TRW 


4701-03-1501 


1 




CR5 CR6 CR7 CR8 CR9 














R1 R42 R5 R51 R52 


R63 


RES, IV. 1/SW, IX. 15K 


RN55D-150»^ 


TRW 


4701-03-1502 


7 




CRll CR12 CR13 CRI4 


DIODE 


SOB2-281 1 


HP 


4809-02-2811 


6 


R89 


















CRl 5 CR3 
















R124 R132 




RES. MF, 1/8W. IX. ISOK 


RN55D-1 SO:V 


TRW 


4701-03-1503 


2 




Q2 




TRANS 


2N3646 




NSC 


4901-03-6460 


1 


R66 R79 




RES, IV. 1/8W. IX. I. 78K 


RN55D-1781F 


TRW 


4701-03-1781 


2 




Q28 031 036 




TRANS 


2N3903 




NSC 


4901-03-9030 


3 


R7 




RES. MF. 1/8U. IX. 200 


RN55D-2000F 


TRW 


4701-03-2000 


1 




037 038 




TRANS 


2N3905 




ITT 


4901-03-9050 


2 


j RU6 R117 R119 R121 


RES. IV. 1/8W, IX. 2K 


RN55D-2001F 


TRW 


4701-03-2001 


8 




029 




TRANS 


2N4248 




FAIR 


4901-04-2480 


1 


R13I R133 R57 R74 


















024 




TRANS 


2N5139 




FAIR 


4901-05-1390 


1 


RIOS 




RES, MF. 1/8U, IX, 20. SK 


RN55D-2052F 


TRW 


4701-03-2052 


1 






































01 010 Oil 012 014 


TRANS 


2N5462 




MOT 


4901-05-4620 


22 


R128 




RES. MF. 1/8W, 1%. 21.SK 


RN5S0-2152F 


TRW 


4701-03-2152 


1 




015 017 018 019 020 
































021 023 03 039 04 


040 














! R88 R94 R95 R96 R9B 


RES, IV. 1/8W, IX. 2.21K 


RN5SD-221 IF 


TRW 


4701-03-2211 


5 




041 OS 06 07 08 09 














1 R3 




RES. IV. 1/8U. IX, 249 


RN55D-2490F 


TRW 


4701-03-2490 


1 




022 030 032 033 034 


TRANS 


2NS485 




MOT 


4901-05-4850 


6 


1 


















035 
















R23 R31 R32 RSO R53 


RES. MF. 1 /&4. IX, 2. 4<M< 


RNS5D-2491F 


TRW 


4701-03-2491 


a 




















R54 R5S R86 


















013 016 




TRANS 


SD215DE 


SIG 


4902-00-2140 


2 


R62 R77 




RES. MF. 1/ew. IX. 24. 9K 


RN55D-2492F 


TRW 


4701-03-2492 


2 




025 026 027 




TRANS, 8EL. 2N5461 


4998-00-0040 


WVTK 


4998-00-0040 


3 




































VWLVEXEK 


PCA. VCG BD 




1100-00-0711 




F 




v\ws/ereK 


PCA, VCG BD 




1100-00-0711 




F 


WVRTS UST 








PAGE: 3 










RWTS LIST 










PAGE: 5 









C 



REFERENCE DESI6NAT0R8 



C34 C37 C38 C39 C30 

NONE 

NONE 

NONE 

NONE 

NONE 

FBI FB2 FB3 
R72 

R17 Rie R20 R22 R28 
R677 

R33 R58 R75 
R21 

R34 R35 R36 R41 R43 
R47 R48 R49 

R37 R38 R45 R4& 

R39 R44 

R87 

R85 R90 R9l 



PART DESCRIPTION 



CAP. TANT. 2»tF, 13V 

VCG BD 

SKT. IC. 24PIN 

PC BD EJECTOR 

TRANSIPAO 

PKHJSETAIL 

BALUN CORE 

POT. TRIM. 100 

POT, TRIM, lOOK 

POT. TRIM. 200 

POT, TRIM. 20K 

POT. TRIM. 300 

RES. MF. 1/8M, . IX. 1. 5K 

RES. MF, 1/8W, . 17., 750 
RES, MF. 1/BW, . 17.. 7. 5K 
RES, MF, 1/8W. !■/., 100 
RES. MF. 1/8W. IX. IK 



OR I C ^^OR -P A« T-NO 



196D226X9013KA1 

1700-00-071 1 

DILB-24P-108 

103 YELLOW 

10123N 

2829-73-2 

2873000902 

91AR100 

91AR100K 

91AR200 

91AR^)K 

91AR300 

RN3SE-1301B 

RN55E-7500B 

RN55E-7501B 

RN55D-1000F 

RN55D-1001F 



SPRAG 
WVTK 
BUR^O) 
CALMK 
r«TRS 
RUBTK 
FARIT 
: BECK 
BECK 
BECK 
BECK 
BECK 
CORN 

MEPCO 

MEPCO 

TRW 

TRW 



W^.VETEK NO. 



1500-72-2601 

1700-00-0711 

2100-03-0029 

2900-07-0012 

2800-ll-(»03 

2800-12-0005 

3100-00-0002 

4600-01-0103 

4600-01-0402 

4600-02-0101 

4600-02-0301 

4600-03-0104 

4701-02-1301 

4701-02-7TO0 

4701-02-7501 

4701-03-1000 

4701-03-1001 



VsAvetek 

FWnSLlST 



REFERENCE DESIGNATORS 



R113 R115 
R123 R24 
RliO 
R6S RSO 

RlOe R109 R112 R114 
R120 

R106 R107 R16 R64 R8l 

RIO Rll R12 R130 R4 
R6 

R19 R23 R29 

R82 

R126 

R40 R56 

R2 R60 

R73 R83 R84 

R71T 

R127 

R123 



PART DESCRIPTION 



RES. MF. 
RES. MF. 
RES. MF. 
RES. MF. 
RES. IV. 
RES. MF, 
RES. MF. 
RES. FV. 

RES, PF. 
RES. MF. 
RES. IV. 
RES. MF. 
RES. MF. 
RES. MF. 
RES. MF. 
RES. MF. 
RES. MF. 



1/8W. 1%, 274 
1/8U. 1%. 301K 
1/BW. IX. 35. 7K 
1/8W. IX. 3.6^ 
1/eW, IX. 392 
1/8W. IX. 464 
1/B. IX. 499 
1/8W. IX. 4.99K 

1/BW. IX.49. 9K 
1/8W. IX. 61. 9 
1/eW. IX. 63. 4K 
1/aW. IX. 69. 8K 
1/eW. IX. 7. 5K 
1/8W. 1%. 823 
1/8W, IX. 8. 25K 
1/8W, 17.. 90. 9K 
1/8U. 17.. 9. S3K 



OR I G-FVGR-P ART-NO 



RIMS5D-2740F 

RN55D-3013F 

RN55D-3S72F 

R|455D-36S1F 

RN33D-3920F 

Rfl53D-4640F 

RN330-4990F 

RN55D-4991F 

RNS3D-4992F 

m55D-61R9F 

R^3SD-6342F 

RN35D-6982F 

RiN55D-7501F 

R^5SD-8250F 

RN55D-8251F 

RN33D-9092F 

PN55D-9531F 



TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 



WAVETEK NO. 



4701-03-2740 

4701-03-3013 

4701-03-3372 

4701-03-3651 

4701-03-3920 

4701-03-4640 

4701-03-4990 

4701-03-4991 

4701-03-4992 

4701-03-6199 

4701-03-6342 

4701-03-6902 

4701-03-7501 

4701-03-8250 

4701-03-8251 

4701-03-9092 

4701-03-9531 



VviWETEK 

PARTS LIST 



REFERENCE DESIGNATORS 



IC37 IC38 IC6 

IC15 IC16 1C17 IC18 
IC19 IC20 IC21 

IC9 

IC39 IC40 

IC29 IC30 

IC33 

1C14 

1C41 

1C23 

1C36 

IC22 

ICl IC7 

ICIO ICll IC12 IC31 
IC32 



IC13 IC2 IC3 IC4 ICS 
ICS 



V^VETEK 

RARTS LIST 



PART DESCRIPTION 



QTY: 1:4901-05-4610 
IC 

IC. OP-(WP 
IC 



C« I O-MFOR -PART-NO 



LM 301 AN 
LF356N 

AD563J 

IH5012 

74LS00 

7404 

7416 

7426 

74LS42B 

MC 12040 

74LS132 

74LS139 

74LS145 

74LS151 

74LS175 



NSC 

NSC 

ANDEV 

INTSL 



SIG 

MOT 



SIG 

SIG 



WAVETEK NO. 



7000-03-0100 

7000-03-5600 

7000-05-6300 

8000-50-1200 

8000-74-0010 

8000-74-0400 

8000-74-1600 

8000-74-2600 

8000- 74-4210 

8001- 20-4000 
8007-41-3210 
8007-41-3910 
8007-41-4510 

8007-41-5110 

8007-41-7510 



B 



NOTE UNLESS OTHERWISE SPECifiED 



8 



RELIASF AHfROV 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX • 010 ANGLES • 1 
■ XX ■ 030 



DO NOT SCALE DWG 



V^VETEK 



SAN OISGO . CALIFORNIA | 



PARTS LIST 
PCA, VCG BD 



niodtl no 

172B 



23338 



owe NO A£V 

1100000711 F 

SHEET •) OF 2 







D 



C 



B 




LOGIC 



D 



C 



B 



A 



^ R! (499 JL ) /S OPr/OUAL , ''oo MOC lUSTAL L ", 

A R54andR55 C78.7JT.; ABf OPTIONAL,"DOUOT IMSTALL" 

i,. LAST REFFRRRNCe DES/GA/ATORS l/SED'. 

L/'4, T/, CR6,, R&&, CS4 

5. CO/L FORMS: CAMB/OR 2/7S-X-S; y=2 FDR < ZOMc. X-5 FOR >BOMc. 
4. FERR/TE BEADS {REF. DE5. F.B. ) A/0. Sk -S90- &5/BB 
B. Ail RESISTORS /A/ OHAAS; //eW. /?? 

2 ALL CAPACITORS ARE MICROFARADS 
NOTE: UNLESS OTHERWISE SPECIFIED /. ALL D/ODES ARE FO&(l>G& 




7 



6 



DIGd/MIXEQPCB 
DIGIT 1 SUB5Y5. 



5 i 



IDKAiM I DATE , 

\JD. COOPER Y£M\ 



RELEASE APPROV 



_ -**52. 



7^77 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX t.OTO ANGLES Tl 
,XX i.QSO 



DO NOT SCALE DWG 



WVETEK 



SAN DIEGO nCAUPORNIA I 



TITLE SCHEMATIC 
DIG! /MIX EE PCS. 



OICS-OODJCXb 



D 



SHEET / or 2 



23338 














1100-00-0706 



-C4^ 



(Ol7^ 
f 1 s 

30 MHZ BPF < + 

-dH}" 



I I I 'I /^~N 

CM K ^ 

^ ^ ^ ^ in I I L 

tt 0£ 0£ V J 
1 I I I I 
' JCB7 

«'n 0‘ 



^ 4^ l« 

I V ¥ 



<1 J, 
IsS 

I V I 



FB ■“ 

INPUT MIXER 



L»0 

en 

tf) 

“O 

I 

1 2 A- A o 

iK tn it! «n 

I I ¥ ¥f 

1 34.5 MHZ 
I BPF 



FB 

-C27- — I 
•C2S- I 



L5 -C29- 



OUTPUT 
MIXER i, 

CM 

¥ 



OUTPUT 

BUFF 



lA t/% in m 
0£0£ 0£ 



DIGIT 1-MIXER 




ASSEMBLY 

||00-00-o7o6 



A 

/ \ 

/ \ 

/ \ 

^ S> 



DAAWV 0*^t 


•*" Oiloo -CAn'OlWtiA 


ACKASE APPROW 

TOLERANCE UNLESS 
OTHERWISE SRECIFIEO 
XXX - 010 ANCLES - 1 

XX • 030 


TITLE 

DIGIT t/rtlXCR PCA 


DO NOT SCALE DWG 

SCALE 


MOOU NO owe NO «V 

l7Z.es MOI-OO-0704 

.'rS?, 23338 » « ‘ 









8 



THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
nAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



BY I DATE APP 



REFERENCE DESISNATDRS 



NONE 

NONE 

T1 

L7 

Lll 

L12 

L13 

L14 

A1 

NONE 

NONE 

KCKE 

C43 C46 C50 

C18 C20 C2S C26 C27 
C32 C34 C40 C41 C44 
C45 C47 C51 C54 C8 

Cl CIO C2 C21 C22 C23 
C24 C3 C33 C4 CSS C9 



VsAvetek 

RARTS UST 



PART DESCRIPTION 



ASSY DRMG, DIGIT 1 

SCHEMATIC. DIGIT 1 

TRANSFORPCR 

COIL. 30MC BPF 

C0IL.35MC BPF 

C0IL.3SMC BPF 

COIL. 35MC BPF 

COIL. 35MC BPF 

3S/40 MHZ VCO MODULE 

SHIELD 

SHIELD 

SHIELD. SYNTH 

CAP. CER, . OOIMF. IKV 

CAP. CER. MN. . OIMF. SOV 

CAP, CBJ. MCW. . IMF. SOV 
CAP. CER. . 0022. IKV 



OR 1 G-MFOR -FART-NO 


MFGR 


UAVETEK NO. 


QTY/PT 


0101-00-0706 


WVTK 


0101-00-0706 


1 


0103-00-0706 


WVTK 


0103-00-0706 


1 


172-537 


WVTK 


1204-00-0537 


1 


172-545 


WVTK 


1204-00-0545 


1 


172-546 


WVTK 


1204-00-0546 


1 


172-547 


WVTK 


1204-00-0547 


1 


172-548 


WVTK 


1304-00-0548 


1 


172-549 


WVTK. 


1204-00-0549 


1 


172-519 


WVTK 


1206-00-0519 


1 


1400-00-6171 


WVTK 


1400-00-6171 


3 


1400-00-6181 


WVTK 


1400-00-6181 


1 


1400-00-6193 


WVTK 


1400-00-6193 


1 


DD-102 


CRL 


1500-01-0211 


3 


CAC02Z5U103Z100A 


CORNC 


1500-01-0310 


15 


CAC03Z5U104Z050A 


CORNG 


1500-01-0405 


12 


DD-222SLL 


CRL 


1500-02-2201 


1 



TITLE 

PCA. DIGIT 1 



ASSEMBLY NO. 
i 100-00-0706 



REV 

F 



REFERENCE DESIGNATORS 



NOIvE 

NONE 

NONE 

NONE 

R3 

RIO R24 R2S R9 

R66 

R30 

R44 R46 

R5 

Rll 

R32 R33 
R16 

R21 R26 
R42 R47 
R12 

R18 R36 R40 R41 R43 



V’AveTEK 

RRRTSUST 



PART DESCRIPTION 



STANDOFF 
PC BD EJECTOR 
TRANSIPAD 
BALUN CORE 
POT. TRIM. lOOK 
RES. MF, 1/8W. IX, 
RES.MF. 1/8W, IX, 
RES, MF, 1/8W, IX. 
RES. MF. 1/8W. IX. 
RES. MF. 1/8N, IX. 
RES, MF, 1/eW. IX. 
RES. MF. 1/8W. IX. 
RES. MF. l/»t, IX. 
RES. 1/8W, IX. 
RES. MF, 1/8U. IX. 
RES. MF. 1/8U, IX. 
RES. MF, 1/8W, IX 



IK 

IIK 

124 

ISO 

1.5K 

ISK 

IS 

1.70< 
21.5 
2.21K 
23. 7K 
249 



OR I G-PFGR-PART-NO 


MFGR 


WA\^TEK NO. 


QTY/PT 


SS5368-3C-5A 


UNICP 


2800-05-6114 


5 


103 ORANGE 


CALMK 


2800-07-0011 


2 


10123N 


METRS 


2800-11-0003 


13 


2873000902 


FARIT 


3100-00-0002 


13 


91AR100K 


BECK 


4600-01-0402 


1 


RN55D-1001F 


TRW 


4701-03-1001 


4 


RN55D-1102F 


TRW 


4701-03-1102 


1 


RN55D-1240F 


TRW 


4701-03-1240 


1 


RN55D-1500F 


TRW 


4701-03-1500 


2 


RN55D-1501F 


TRW 


4701-03-1501 


1 


RN55D-1502F 


TRW 


470l-03-15<» 


1 


RN55D-15R0F 


TRW 


4701-03-1509 


2 


RN5SD-1781F 


TRW 


4701-03-1781 


1 


RN55D-21R5F 


TRW 


4701-03-2159 


2 


BN55D-2211F 


TRW 


4701-03-2211 


2 


RN55D-2372F 


TRW 


4701-03-2372 


1 


RN55D-2490F 


TRW 


4701-03-2490 


6 



ASSEMBLY NO. 
1100-00-0706 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR IG-MFGR-P ART-NO 


MFGR 


UAVETEK NO. 


QTY/PT 


C39 


CAP. MICA, lOOPF. 500V 


DM15-101J 


ARCO 


1500-11-0100 


1 


C12 C48 


CAP, MICA. 15PF. 500V 


DMIS^ISOJ 


ARCO 


1500-11-5000 


2 


C38 C42 


C^, MICA, 150PF. 500V 


DN15-151J 


ARCO 


1500-11-5100 


2 


C49 C52 C53 


CAP, MICA, 20PF, 500V 


DM15-200J 


ARCO 


1500-12-0000 


3 


C37 


CAP. MICA. 30PF. 500V 


DM15-300J 


ARCO 


1500-13-0000 


1 


C6 


CAP. MICA. 470PF. 500V 


DM1 5-471 J 


ARCO 


1500-14-7100 


1 


C2B C29 C30 C31 


CAP. MICA. 56PF. SOOV 


DM15-560J 


ARCO 


1500-15-6000 


4 


Cll 


CAP, MYLAR. . OIMF, lOOV 


225P10391UD3 


SPRAG 


1500-41-0314 


1 


C5 


CAP. f^AR, . 0047MF100V 


225P47291WD3 


SPRAG 


1500-44-7204 


1 


C13 C14 C15 C17 C19 
C35 C36 


CAP.TANT.22MF, 15V 


196D226X9015KA1 


SPRAG 


1500-72-2601 


7 


NONE 


1ST DIGIT MIXER BD 


1700-00-0706 


WVTK 


1700-00-0706 


1 


LI L2 


CHOKE, 2000MIC H. 5% 


2500-28 


DLVAN 


1800-00-0004 


2 


LIO L4 L9 


CHOKE. B2MH. 5X 


1537-72 


DLVAN 


1800-00-0005 


3 


L5 L6 


CWKE, 3.3MH. lOX 


1537-24 


DLVAN 


1800-00-0006 


2 


L8 


CmKE. lOMH, lOX 


1537-36 


DLVAN 


1800-00-0007 


1 


L3 


CHOKE. 200MH, 5% 


1537-90 


DLVAN 


130O-00-00C» 


1 


NC»4E 


SKT, IC. 16PIN 


D1LB-16P-108 


BURND 


2100-03-0028 


1 



Vv^kVETEK 

RAFOS LIST 



TITLE 

PCA, DIGIT 1 



ASSEMBLY NO. 

U 00-00-0706 



REFERENCE DESIGNATORS 



RSO 

R58 

R13 

R38 I 

R29 

R4S 



R31 R34 R35 R39 
R48 



R37 R49 
' R20 R7 R8 
R2 R4 
R60 



R17 ! 

R19 I 
RIS I 
RS6 ! 

R14 

R28 

R6 

R52 RS3 
R59 

R22 RSI 
R23 

CR2 CR3 CR4 CR5 CR6 



V/Javetek 

PARTS LIST 



PART DESCRIPTION 



RES.NF. 1/8H, 1%,3.01K 
RES. MF. 1/8W. IX. 30. IK 
RES.MF. 1/8W. IX, 40.2 
RES. MF. 1/8. IX, 499 

RES. nr. 1 /8W, IX. 4. 9W 
RES.PT. 1/^. IX. SI. 1 
RES. MF. 1/BW. IX, 576 
RES.MF, 1/8W. 1X.6. 19K 
RES. t¥. 1/8W. IX. 681 
RES. MF. 1/8U. IX. 68. 1 
RES. MF. 1 /8U. IX. 7. SK 
RES. MF. 1 /8W, IX. 78. 7 
RES. MF. 1 /8U, IX. 90. 9 
RES MODLR-E 
RES MODULE 2. 2K 
DIODE 



TITLE 

PCA. DIGIT 1 



ORIG-MFGR-P<WT-NO 


MFGR 


WAVETEK NO. 


QTY/PT i 


REFERENCE DESIGNATORS 


' PART DESCRIPTION 


OR I G-MFGR-P ART-NO 


MFGR 


WAVETEK NO. 


RN55D-3011F 


TRW 


4701-03-3011 


1 


! Q1 Q2 


•n?ANS 


2N3903 


NSC 


4901-03-9030 


RN55D-3012F 


TRW 


4701-03-3012 


1 


IC68 


IC, MIXER 


MD108 




ANZAC 


7000-01-0800 


RN55D-40R2F 


TRW 


4701-03-4029 


2 


ICA3 


IC 


LM 30 IAN 


NSC 


7000-03-0100 


RN550-4990F 


TRW 


4701-03-4990 


7 


ICA4 


IC 


MC1458P1 


MOT 


7000-14-5800 












ICB7 


1C 


MC1496P 


MOT 


7000- 14-9600 


RN55D-4991F 


TRW 


4701-03-4991 


3 


ICAl 




IC 


1 7404 










1 












T1 


8000-74-0400 


RN55D-51RIF I 


TRW 


4701-03-5119 


4 


ICDl 




IC 


' 74S10 






















SIO 


8000-74-1001 


RN55D-5760F 


TRW 


4701-03-5760 


3 


ICCl 




IC 


74S74 


















1 




TI 


8000-74-7401 


RN55D-6191F 


TRW 


4701-03-6191 


3 


ICC2 


IC 


1 

MC1012SP 1 


MOT 


8001-01-2500 


RN55D-6S10F 


TRW i 


4701-03-6810 




ICF3 




1C 














1 










SIG 


8007-41-3910 


RN5SD-68R1F 


TRW 


4701-03-6819 




ICES 




1C 
























TI 


8007-41-7510 


RN550-7501F 


TRW 


4701-03-7501 


1 


ICD2 ICEl 


IC 


74LS196 


SIG 


8007-41-9610 


RN55D-7«?7F 


TRW 


4701-03-7879 




ICBl 




IC 
























MOT 


8100-40-4400 


RN55D-90R9F 

4310R-101-471 


TRW 

BOURN 


4701-03-9099 

4770-00-0009 


1 

2 


ICB6 ICB9 ICC5 


IC. SEL. MC10116P 
QTY: 1:8001-01-1600 


8200-00-0012 


WVTK 


8200-00-0012 


431C«-101-222 


BOURN 


4770-00-0011 


1 


ICE2 


IC. PROGRAMMED 
REF: 8007-41-88QI 


8600-00-0007 


WVTK 


8600-00-0007 


1N4148 


1 ^ 


FAIR 


4807-02-6666 


5 
















ASSEMBLY NO. 
1100-00-0706 




REV 

F 




title 

PCA- DIGIT 1 




ASSEMBLY NO. 

1 100-00-070 


6 
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RMTIS LIST 
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NOTE. UNLESS OTHERWISE SPECIFIED 



8 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


ORAvm 


DATE 




MATERIAL 


PROJ ENGR 




RELEASE APPROV 




PARTS LIST 
PCA, DIGIT 1 


lULtKANCE UNLEK 
OTHERWISE SPECIFIED 
XXX ‘ 010 ANGLES -1 

XX • o.in 


FINISH 

WAVETEK PROCESS 


DO NOT SCALE DWO 


MODEL NO 

172B 

io^NT 23338 


owe NO. REV 

1100-000706 F 

SHEET OF ■] 


SCALE 





THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



C4- 




CS 

SOfvf h\<>c 



ITI 141 



116rY)vpp \ 



( Zlom ' 
\ •+'I>5d6'^ 



87it\y ! 




^5 

A(e>A^ I 



IOOK7 

iz-) I 






C2 — cr. 

iOO\ ,00\ 



’ 4 ,‘^RK I 



/ea 



\C7 

>ir ^ 

I 




' C/2 

a'"'"® 



j 400^^rf>p 

I \A2rr^v i?ms 



2,4Rk 

/27 



■ C6 

I 



* e// 

I 470 



ECN 


BY 


DATE 


LDofZ Added 






iOPP Tl,(>fieT^ 






Tune UP /ttsT ■pp-m 


"Tvs 


loTw 



Tune Up ^ Test T)rtp» 





-IS h • 


r Vt 

T 


1 ; 

OUT ^1 



f \ * \ T Tc? 50^ 

COUlYTER ^ 

, f lEVEt *riETTR 

V 

0) Output Level vs Vc-CovP'Cal) 



Pour 

d6ro 

(soil') 









SSrr'Hi VCO 



\/c CvovTS) 



T>\S'.T i 

vco 



-ISv. 

(r^ l3mov) 



D\&rT2 

VCO 



1^45 10 

(a") Tone Op T est Data ' 

Vc F OUT CoTnorTvEiUTS 

(" 3 tDv. 35 + O'i Tune Ul Ttp-This 
5.0V 3P.4±0.3 Checkpoint 

C 10.0V 47.ST1.5 u " 

( 4o*-fcQ.lmHg Tone L4 ForThi5 

1 ^5»9±o.3g Checkpoint 

I \0v. 53.11:1.5 » " 



PoR 4 ovy>v1? vco aricil Vq_-3.50v SO-ii Load j 
TypifAL Values OK>Ly 

13,1 -B4-. ZM3S63 (^PRt-TESretO 

LI ; Wt ,-TRP «T i'',T ; OW Cft'^SioM FbRr.^ 

Tl- 3 T ^ T 4 P f^T t t On FBlH-RlT£ £H3 OdZV c£. 



NOTE: UNLESS OTHERWISE SPECIFIED 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 

MATERIAL 



FINISH 

WAVETEK PROCESS 



DRAWN DATE m 

Tl/ S liiflpr 

PROJ ENGR g 

JT /<p/^ /TV5 TITLE 

RELEASE APPROV 



SAN DIEGO • CALIFORN 



I97<2> 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED / 

.XXX ±.010 ANGLES ±T ( pop 

.XX ±.030 \ 

DO NOT SCALE DWG 
SCALE 



3T/4o mV)2r VCO 
moDOLE 

FOR I)\G1 i T1G23 LooPS) 

:L NO DWG NO. 

0 / 04 - 00 - 05/9 



23338 



SHEET 1 . OF 1 . 
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THIS DOCUMEMT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS SELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR AMY 
REASW EXCEPT CALIBRATION. OPERATION. ANO 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



PAPTmONS AND COVEPS 

MSTAU ATIDA/ 



.COVER "C 

(J-KlO-OO-i/OI) 

^ COVER "B" - 
(iAoo-oo~&m') 
, COVER -B" 

(!4DO -00-&III) 



aCCESSFVR 
7ZM/A/& COIL 



PARTITION ’B" 
CMOO-da-ii,oa o 

■ PARTITION ’B“ 

rr BOX 
C^0O-OO-&/4J) 



■ A5SEMBL Y SEQUENCE - 



*STEP 1 SOLDER CORNERS OF BOX 



*STEP Z INSTALL FEED 



T^/jyu 

r rrr^LV J OVV 

BOX 





cn 

-470BF 



• INSTALL FEED THRU 

CAPACITORS ON PARTITION ’B’ 

f^OTE: ■ (HOLES DOWN) 

SEE PARTITION AND 
COVER DETAIL EOR 
CAPACITOR ORIEN- 
TATION OF Tins 
PARTITION 

s 

a, 



NOTE CUT CORNER 



SOLDER POINTS 
PORPARTITIONS 

COVERSARE ^ 

SOLDERED ON ALL 
EXTERNAL ElOQES 

ATIN5TALLA NON 

• STEP 5 ^ntTiPP r~r\AJO/ CTCr^ rRAn-rt'nr-M , _ 

INBOX USING COVER WIS^ a' SPACeIE.' 



DETAIL “A" COIL DETAIL LI 

!? n !i 



COIL START 
{TAP AT m 
TURNS) 



USE RC,GA. RED 
ENAMELED WIRE 
TOTAL TURNS /4 

NOTE: 

FOB DETAIL SEE 

DWG */eo4-oo-osso 




TABSAREBENT9X 

ECRMTG.(7m4) 



APPROX. IP" 
LONG LEAD 
(FROM !4 TURN 
CTOP) 



* DTEP (o CONNECT WIRES FROM PARTITION TO BOX 



REE. 2N35&3 




* install components 

ON PARTITION ’B" 



BASE LEAD SOLDERED 
TO PARTITION 



QS AND Q4 



2N35G3 



FERRITE BEAD ON 
EA4ITTER LEAD 





COLLECTOR 

LEAD 



transformer on ferrite baluncore 
NO/E: for detail see DUVO. « IR 04 . OO- ossi 




PUT 2 TURNS OF NO 28 
OA. RED ENAMELED WIRE 
TNRD BOTH POLES OF 
CCXEINITII rOFLEAD 
LEFT A T EACH END 



ADD 1 TURN OF NO. 28 
GA. GOLD ENAMELED 
WIRE THRU BOTH POLES 
LEAVING r LEADS 



TWIST TOGETHER 
GOUD LEAD FROM 
ONE HOLE W/TH 
RED LEAD FROM 
OTHER HOLE 



NOTE-, AT COMPLETION OF STEP “C" 

7W LEADS BY DIPPING LN SOLDER POT 
TO WITHIN 3/,i, N OF CORE. HOLOaSRE 
VV/TH SUITABLE PLIERS TO AVOID 
BURNING PNGERS. BO NOT TIN 7D CLOSE 

TOCOBP, or HOLD in sower pot WmONG 

CM YOU WILL not BE ABLE TO DETERMINE 

color of wire prior to T/NNINQ 




^ NOUNT TRANS former. TO 

REAR OF PARTITION WITH ' RTV." 



COLD LEAD SOLDERED 
TOEARTITION- 



MACE FERRITE CORE ASSEMBLIES: 

A) CUT A LENGTH OF 22 G A. BUS WIRE 
3" LONG, FOLD IN HALF 



INSERT THRU THE TWO HOLES LN 
FERRITE BALUN CORE AND BEND 
NACK ALONG 

ONE SIDE OF CORE AS SHOWN 



NOTE: UNLESS OTHERWISE SPECIFIED 




nr RHADn . 

r< UJfVIf^UNtiNi INSIALL. 

C/7’00-00- 0^/9) 

C/ C2 LONG LEAD 



BY I DATE 1 APP 




SOLDER EDGE 



^ 9 MOUNT TWO FERRITE CHORES 7D THE TWO 

remaining feed thru CAPACITORS MOUNTED /N THE BOX 



* 10 ASSEMBLE NEXT PARTITION. 




C/4 
° J 470Ff 




NOTE CUTCCmER- 



V 



■rp- 



A) BASE LEAD SOLDERED 
70 PARTITION 

B) COLLECTOR LBUO XERTICAl 
(SEE STEP4 FOR REP.) 



COVERS NOT SHOWN FOR CLARITY 



* If^^CALL PARTITION IN , 
BOX USING COVER AS SPACE/Z UO/N KI/EE'^ 
RROME/RSTEART/T/OAJ rosEcd^%^fo M 

• STEP iz ASSEMBLE P.C. BOARD. 



• STEP 13 



TAOUNT COIL IN BOX 



® STEP 14- MOUNT RC. BOARD IN BOX 
AND CONNECT TO COIL. 

/?£■- BOARD MUST BE INSTALLED 
^f^o/T '^06 tun/ng access 




REF. PAPrmON "B" ^PEF. FAPTITIW "B" 



8 




B 



1 



'0/02-00 -05/ Q 










THIS DOCUMENT CONTAINS PROPRIETARY >NFO^ 
MATiON AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASCWiI EXCEPT CALIBRATION, 

MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



D 



NOTE; UNLESS OTHERWISE SPECIFIED 



REFERENCE DESIGNATORS 


PART DESCRIPTIW 


OR IC-MFOR-P ART-NO 


MFGR 


WAVETEK NO. 


OTY/PT 


NONE 


ASSY DRUG. VCO I^D 


0102-00 


-0519 


MVTK 


3102-00-0519 


1 


NONE 


SCF«MATIC, VCO HOD 


0104-00-0519 


WVTK 


5104-00-0519 


1 


Li 


COIL. 35HH2 VCO 


172-550 




WVTK 


1204-00-0550 


1 


T1 


TRANSFORMER 


172-551 




WVTK 


1204-00-0551 


1 


NONE 


PARTITION (B) 


1400-00 


-6061 


WVTK 


1400-00-6061 


2 


NONE 


COVER (C) 


1400-00 


-6101 


WVTK 


1400-00-6101 




htONE 


COVER (B> 


1400-00 


-6111 


WVTK 


1400-00-6111 


2 


NONE 


BOX, OSCILLATOR 


1400-00 


-6141 


WVTK 


1400-00-6141 


1 


Ci C2 


CAP.CER. .OOIFT. IKV 


DD-102 


LONG LEAD 


CRL 


1500-01-0201 


2 


C15 


CAP, CER. MN. , OIMF. 50V 


C AC02Z5U1 03Z 1 OOA 


CWNG 


1500-01-0310 


1 


C3 C4 


CAP. CER. 30PF, IKV 


DD-30O 




CRL 


1500-03-0001 


2 


C5 


CAP.CBt. 330PF. IKV 


DD-331 




CRL 


1500-03-3111 


1 


CIO C9 


CAP. FTHRU. 120PF. 500V 


54-794-O05-X 5R0- 1 2 1 K 


SPECT 


1500-61-2106 


2 


Cil C12 C13 C14 


CAP. FTHRU. 470PF. 500V 


54-794- 


OIO-X5RO-471M 


SPECT 


1500-64-7106 


4 


C6 C7 CQ 


CAP. FTHRU. 6. 8PF. 500V 


54-794- 


010-XSE0-699M 


SPECT 


iSOO-66-6906 


3 


NOh£ 


VCO MOD 


1700-00-0519 


WVTK 


1700-00-0519 


1 


FBI FB2 


FERRITE BEAD 


56-590-65/3B 


FERRX 


3100-00-0001 


2 


NONE 


BALUN CORE 


2873000902 


FARIT 


3100-00-0002 


4 


VAvetek 


TITLE 

35/4( 


> MHZ VCO MODULE 




ASSEMBLY NO. 
1206-00-0519 




REV 

A 


FARTS LIST 






PAGE: 1 


















r_ - 






MFGR 


WAVETEK NO. 


OTY/PT 


fttFcKcN^c wcaiwiKtiMM 














R4 


RES. MF. 1/BW, iX, lOK 


RN35D-1002F 


TRW 


4701-03-1002 


1 


R3 R6 


RES.MF. 1/eW. 1%. iOOK 


RN55D-1003F 


TRW 


4701-03-1003 


2 


R7 RS 


RES. MF. 1 /ew. 1%, 2. 49K 


RN55D-2491F 


TRW 


4701-03-2491 


2 


R5 


RES.MF. l.eW, IX. 46. 4 


RN55D- 


4M4F 


TRW 


4701-03-4649 


1 


R1 R2 


RES.MF. 1/BW, 1X.4.99K 


RN55D-4991F 


TRW 


4701-03-4991 


2 


CRl 


DIODE 


141 




ITT 


^03-02-0141 


1 


Qi 02 03 04 


TRANS 


2N3363 




FAIR 


4901-03-5630 


4 



VvJ\VETEK 

mRTS LIST 



ILEASE APPROV 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX • 010 ANGLES ' 1 



DO NOT SCALE DWG 



Vv^^»VETEK 



SAN O1EC0 •CALIFORNiA 



PARTS LIST 

35/40 MHZ VCO MODULE 



172B 



T bwg no 

1206000519 



B 






THIS DOCUMENT CONTAINS MtOmSTAflY tNEON 
MATlON APN) DESIGN RIGHTS BELONGING TO 
NAVCTEK AND »*AV NOT BE REBBODUCED FOR ANY 
REASON EXCEFT CALIBRATION. (X>ERATION AND 
NIAINTENANCE MITMOOT WRITTEN AUTHORIZATION 




-C68- 

L -15V 



£S VC 

T_ - 




DIG 23 LOOP FILTER T1 qUT 

FB 

A1 




-07- 
• C1t« 

DIVIDER LOGIC 


40 MHZ VCO 

-C23- -R24- 

-R23 C2IH ,1 

-R22- -CH- £ 
1 



-R28- 

•<35- 



IIOOOO- 070*1 



R i I I I 

V V L5l 
1 I I ll 



dig 23 MIXER 




I 

o 

CO 

T FB 



1 VCO BUFF T4 

J. 

■ ™ -C3- 



-C16- 

25 



C5S- MIXER-LPF 
-CR7- w 




2 Q- 



, ir 

IQ TT 5 T 7 

j -C39- 

' 40 45 



C47 

+' 

-R34- 

-R40- 

-R33- 



C45 K 

1 )1 



mCR 4- 
1— CR3w 



I 

^ TRANS LOOP 
? FILTER 



-R44- 

MCR5- 

-R45- 

DIGIT 2/3 TRANS LOOP 

ASSEMBLY REV 

lle0-00-676*j 





60.4 MHZ VCO 



o 



REMOVE ALL Burrs o«a*wi 

AND BREAK SHARP EDGES 
MATERIAL 



(FINISH 

WAVETEK PROCESS 



WVetek ... 0,00 „ . 

title 

DI6IT3 at. 3 PC A 



. TOLES.NCE UNLESS UlCSiTO "Z. X* ^ PCF 

OTHERWISE SPECIFIED ** • 

XXX • 010 ANGLES • 1 
XX • 030 

DO NOT SCALE DWG woocl no ' [o^ho 

^ ■•^26 AIOI<M-0704 



in M linn 









2 



1 



THIS DOCUMENT CONTAINS 

MATION AND DESIGN RIGHTS BELONGING TO 
BAVETEK AND MAT NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION AN^ 
MAINTENANCE BITHOUT BRITTEN AUTHORIZATION. 



D 



B 



REFERENCE DEbIGNATORS 



NONE 

NONE 

Ti T2 T3 T5 

T4 

A1 

A2 

NONE 

NONE 

C59 C6l C62 

Cll C18 C19 C20 C21 
C22 C23 C32 C35 C4 
C46 C5 C51 C52 C53 
C54 C55 C5(i> C63 C64 
C66 C67 C7 

Cl C13 C14 C15 C16 
C17 C33 C34 C36 C37 
C38 C39 C40 C44 C48 
C50 C57 C60 C65 

CSS 

C28 C29 C30 C3l 
C9 



FART DESCRIPTION 



ASSY DRWG. DIGIT 25<3 

SCHEMATIC- DIGIT 2-3 

TRANSFORMER 

TRANSFORMER 

3S/40 MHZ VCO MODULE 

60. 4MHZ VCO MOD 

LOOP 2 SHIELD 

SHIELD. SYNTH 

CAP. CER. .OOIMF. IKV 

CAP. CER. MN. .OIMF. 50V 



CAP, CER, MON. . IMF. SOV 

CAP. CER. 47WF, IKV 
CAP, CER. 82PF. IKV 
CAP, MICA, ISPF. 500V 



□RIG-MFOR-PAft r-NO 



0101-00-0704 

0103-00-0704 

172-537 

172-539 

172-519 

172-520 

1400-00-6161 

1400-00-6193 

DD-102 

CAC02Z5U103Z100A 



CAC03Z5U104Z050A 



Mt- wt 



DD-471 

DD-820 

DM15-150J 



WVTK 

WVTK 

WVTK 

WVTK 

WVTK 

WVTK 

WVTK 

WVTK 

CRL 

CDRNG 






0101 - 

0103- 

1204- 

1204- 

1206 - 

1206* 

1400- 

1400- 

1500 

1500 



00-0704 

00-0704 

•00-0537 

00-0539 

-00-0519 

-00-0520 

-00-6161 

-00-6193 

- 01-0211 

-01-0310 



REFERENCE DESIGNATORS 



CRL 

CRL 

ARCO 



1500-01-0405 

1500-04-7111 

1500-08-2011 

1500-11-5000 



VAvetek 

RMtTSLIST 



NONE 

NONE 

NONE 

NONE 

NONE 

R9 

R7 

R13 R22 R23 R30 P 
R63 R65 R66 

R28 R29 R58 

R39 R4l R43 R47 F 

R5l 

R38 

R2 R26 R27 
R32 R4 
Rll 

R59 R60 

R12 R18 R54 R55 I 



PART DESCRIPTION 



PIN. MALE 

STANDOFF 

PC BD EJECTOR 

TRANSIPAD 

BALUN CORE 

POT. TRIM. 2K 

RES. C. 1/2W. 10%. 1. 5M 

RES. 1/8W. 1%, 100 

RES. MF . 1/9W. 1%. IK 
RES. MF, 1/8W, 1%. lOK 
RES. 1^. 1/8W, 17.. 124 
RES.MF. 1/8W. 1%. 13K 
RES, MF. 1/8W. IX. 150 
RES, MF. 1/m^, IX. 1.5K 
RES. 1/BW. IX. 2K 
RES, MF. 1/8W. IX. 2. 21K 
RES.MF. 1/8W. IX. 249 



QF^I G-hFOR-P AR T-NO 



61 * 182-2 

S0368-3C-5A 

103 RED 

10.123N 

2^3000902 

91AR2K 

RC20GF-155 

RNbsD-lOOOF 

RN&5D-1001F 

'RNj55D-1002F 

Rh^5D-1240F 

RNb5D-1302F 

RNB5D-1500F 

RNB5D-1501F 

! 

RNS5D-2001F 

RN55I>-2211F 

RN55D-2490F 



AMP 

UNICP 

CALMK 

METRS 

FARIT 

BECK 

STKPL 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 

TRW 



WAVETEK NO. 



2100-05-0020 
2800-05-6114 
2800-07-0010 
2800-1 1-0003 
3100-00-0002 
4600-02-0201 

4700- 25-1504 

4701- 03-1000 

4701-03-1001 
4701-03-1002 
4701-03-1240 
4701-03-1302 
4701-03-1500 
4701-03-1501 
4701-03-2001 
4701-03-2211 
470 1 -03-2490 



QTY/PT 



VAvetek 

PARTS LIST 



NOTE UNLESS OTHERWISE SPEC'^tED 



1 ^FERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFOR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 


CPI CR2 CR3 CR4 CR5 




DIODE 


1N4148 


1 


FAIR 


4807-02-6666 


6 


CP6 










1 








CRT 






DIODE 


5082-2811 


HP 


4809-02-281 1 


1 


Q1 02 






TRANS 


2N3903 




NSC 


4901-03-9030 


2 


ICD6 






IC, MIXER 


MDIOB 




ANZAC 


7000-01-0800 


1 


ICA3 






IC 


LM 301AN 


NSC 


7000-03-0100 


1 


ICFli ICF12 






IC 


LM741CN 




NSC 


7000-07-4100 


2 


ICFl 






IC 


74S02 




SIG 


8000-74-0201 


1 


ICEl 






IC 


1 7474 




Tl 


8000-74-7400 


1 


VRl 






VOLTAGE REGULATOR 


MA70O5UC 


FAIR 


8000-78-0500 


1 


ICDl 






IC 


MC10125P 


MOT 


8001-01-2500 


1 


ICE8 






IC 


MC10138P 


MOT 


8001-01-3800 


1 


ICG4 






IC 


74LS139 




SIG 


8007-41-3910 


1 


ICGl 






IC 


74S140 




TI 


8007-41-4001 


1 


ICE4 ICF4 






IC 


74LS175 




TI 


8007-41-7510 


2 


ICE3 ICF3 ICG3 






IC 


74LS192 


Tl 


8007-41-9210 


3 


ICBl ICFIO 






IC 


MC4044P 




MOT 


8100-40-4400 


2 


ICA8 ICC9 ICD5 ICDB 




IC, SEL. MC10116P 


8200-00-0012 


WVTK 


8200-00-0012 


4 


VAvetek 




TITLE 

PCA. 


'2ND DIGIT TRANS 




ASSEMBLY NO. 
i 1 100-00-0704 




REV 

J 


fwtrs LIST 
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BEFERENCE DESISNATORS 


PART DESCRIPTION 


OR 1 G-MFGR -PART-NO 


MFGR 


WAVETEK NO. 


QTY/PT 




REFERENCE DESIGNATORS 


PART DESCRIPTION 


QRIG-MFGR-P ART-NO 


I^GR 


WAVETEK NO. 


QTY/PT 


















R69 














C24 C25 C26 C27 


CAP. MICA. 220PF. 500V 


DM1 5-22 IJ 


ARCO 


1500-12-2100 


4 




R3 


RES, MF, 1/8W. IX. 274 


RN55D-2740F 


TRW 


4701-03-2740 


1 


C68 


CAP. MICA. 470PF. 500V 


DM1 5-47 IJ 


ARCO 


1500-14-7100 


1 




R44 


RES.MF. 1/8W. 1X.3.32K 


RN55D-3321F 


TRW 


4701-03-3321 


1 


C43 


CAP. MYLAR. .OOIMFIOOV 


225P10291WD3 


SPRAG 


1500-41-0204 


1 




RIO R57 


RES.MF. 1/8W. IX. 33.2K 


RN55D-3322F 


TRW 


4701-03-3322 


2 


C45 


CAP. MYLAR. ,01MF. lOOV 


225P10391WD3 


SPRAG 


1500-41-0314 


1 




R25 


RES.MF. 1/8W. IX. 33.2 


RN65D-33R2F 


TRW 


470 1 -03-3329 


1 


C6 


CAP.MYLR. .0022MF100V 


225P22291WD3 


SPRAG 


1500-42-2214 


1 




R64 


RES. MF. 1/8W, 1X.3. 65K 


RNk5D-36SlF 


TRW 


4701-03-3651 


1 


CIO 


CAP, POLY, .0025MF100V 


SX225 




MAL 


1500-42-5204 


1 




R8 


RES, MF. 1/8W. IX, 46. 4K 


RN65D-4642F 


TRW 


4701-03-4642 


1 




CAP, MLAR. .0047MF100V 


225P47291WD3 


SPRAG 


1500-44-7204 


1 




Rl R14 R16 R17 R19 


RES. MF. 1/8. IX. 499 


RN55D-4990F 


TRW 


4701-03-4990 


13 


C2 


CAP. MYLAR. .047MF100V 


225P47391WD3 


SPRAG 


1500-44-7314 


1 




R2C R48 R50 R52 R53 
R61 R70 R71 














C41 C47 C49 C8 


CAP. TANT. 22MF, 15V 


196D226X9015KA1 


SPRAG 


1500-72-2601 


4 




R31 R34 


RES. MF, 1/8W, IX. 4. 99K 


RN55D-4991F 


TRW 


4701-03-4991 


2 


C12 03 


CAP.TANT.S. 6MF.35V 


150D5E5X9035B2 


SPRAG 


1500-75-6502 


2 




R24 


RES. MF. 1/8W. IX. 51. 1 


RNS5D-51R1F 


TRW 


4701-03-5119 


1 


NONE . 


2ND DIGIT TRANS BD 


1700-00 


-0704 


WVTK 


1700-00-0704 


1 




R4» 


RES. MF. 1/aW. 1%. 5. 76K 


RN55D-5761F 


TRW 


4701-03-5761 


1 


L3 


CHOKE. lOOOMIC H. 57. 


2500-28 




DLVAN 


1800-00-0004 


1 




R42 R45 R56 


RES, MF. 1/8W. IX. 601 


RN55D-6810F 


TRW 


4701-03-6810 


3 


LO 


CHOKE. 82MH, 5X 


1537-72 




DLVAN 


1800-00-0005 


1 




R67 


RES. MF. 1/8W. IX. 78. 7 


RN55D-78R7F 


TRW 


4701-03-7879 


1 


i.; L2 LS 


CHOKE, 2200MH 


2500-44 




DLVAN 


lQOO-00-0010 


3 




R33 R40 


RES. MF. 1/8W. IX. 025 


RN55D-8250F 


TRW 


4701-03-8250 


2 


LA L5 


CHOKE. . 47MH. lOX 


1025-12 




DLVAN 


1800-00-0011 


2 




R37 R46 


RES.MF, 1/3W. IX. 8.25K 


RN55D-8251F 


TRW 


4701-03-8251 


2 


L6 L” 


CHOKE. . 18MH, lOX 


j 1025-02 


DLVAN 


1800-00-0012 


2 




R35 P36 


RES. MF. 1/4W. IX. IM 


RN60D-1004F 


TRW 


4701-13-1004 


2 


NONE 


SKT, IC, 16PIN 


j D1LB-16P-10B 


BURND 


2100-03-0028 


1 




R15 PSl 




RES MODULE 


4310R-1 


01-471 


BOURN 


4770-00-0009 


2 


VAvetek 


TITLE 

PCA. 




J 1 


ASSEMBLY NO. 






REV 

J 




VAvetek 


PCA^2N0 DIGIT TRANS 




1 ASSEMBLY NO. 

1100-00-0704 




J 


2ND DIGIT TRANS 










FARTS UST 






PAGE; 4 








RARTS LIST 


1 




PAGF 2 






J ! 















! REFERENCE DESIGNATORS 



PART DESCRIPTION 



QTY: 1: 0001-01-1600 



OR I C-MFGR-P AR T-NO 



Vs^VETEK 

mmsusT 



B 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 


DRAWN 


DATE 


SA.« DIEGO • CAUFORNIA 


MATERIAL 


PROJ ENGR 




TITLE 

PARTS UST 

PCA, 2ND DIGIT TRANS 


RELEASE APPHOV 


TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
XXX -010 ANGLES ! 


FINISH 

WAVETEK PROCESS 


DO NOT SCALE DWG 


MODEL NO 

172B 


DWG NO "EV 

1100-000704 J 


SCALE 


23338 


SHEET "I OF 1 




2 i 1 



8 



THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



REV 


ECN 


BY 


DATE! 


APP 


A 


9iT0M TRimmeR ^novec> 


Tvs 


Ju«67t 


Tvs 


B 


CmGED: C2 /ran. 001 DC 


2^7/ 


'T^ 



TO 9/0 



I 470 i 



YYiVCOc 

\T^ 

C7i| 



SI 

•loK 

* 

_|1C» 



1 470 Rio 

I 499 

[ PIST ON TRW. 

I 



D1 

OP/ 



cz 

9fOsM 



^czo 

A10 



1 ' ^C6 ' < 

^ 4ro.l/50»/ , f 



470I 

Cl<9. 



'I az 



f470 

' C»B 



aN3903 






R4 C/4 

I47C7 



VC 

+*5y* 



Foot 



-5/Ov. 



Co\L DtTifML 



I 

^ 1 T. ■s C. ^\s 9 IP I' / 

imroirn 



410pf •fd'IV^vw: \o 

G'Spf '* ^ 



j>N) 3/^ VLEX Rod 

DWGM /400-00-G/SO 



NOTE: UNLESS OTHERWISE SPECIFIED 



TZV. '^»FTE«>TtD I^C'CyAg 
aK)S?93 

Dll X'^T 141 X'dOE. 



~Mec /"orv*fT!t^ . 



REMOVE ALL BURRS 
AND BREAK SHARP EDGES 

MATERIAL 



FINISH 

WAVETEK PROCESS 



DRAWN 

TFl/ 'S<» 

PROJ ENGR 





DATE 


r 


SBfT 
a '77 



SAN DIEGO • CALIFORNIA 



RELEASE APPROV 

TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
.XXX ± 010 ANGLES ±1° 

■XX ±030 

DO NOT SCALE DWG no. 

SCALE 



SO.-<i VCO MODULE 



T^Oje SOM 100^ 



DWG NO. 



OI05-OCh0520\3 

SHEET / OF / 




8 



6 



5 



THIS DOCUMENT CONTAINS fHOMUETAfiY tNEOA- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AM> MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



• STEP 4 SOLDEB PAermON -C into B0X//'2‘FP0M end 
OF BOX, MAK-E complete SOLDEB BEAD ABOUND BEAB 
AND b6tTOM OF&OX AND CONNECT LEADS FBOM PABTITION 
TO FEED TURD CAPACtTOB. TERAUNALS. 



ASSEMBLY SEQUENCE 



STEP 1 SOLDER CORNERS OF BOX 



STEP 2 STAND BOX ON END WITH WEIGHT. INSERT FEED 
THRU CAPACITORS AND ALIGN TERMINALS ON CAPAOTORS IN 
SAME DIRCCVON AS SHOWN. 



"SIDE V/EW 



PARTI TIONC‘ SOLDER. 




REF. END OF BOX 






REAR OF BOX 



STEP 5 INSTALL PARTS ON REAR OF PARTITION "C" 





INSTALL FERRITE 
BEADS (Z)^ 



C IT THIS— K -t-c 
SIDE \ 
arP4 < V 
FIACES).? 



-REF. STEP 5 



-ALIGNMENT 
(TYR 4 PLACES) 



TOP VIEW 
SAMFCAYirrAS 
STEP 5 



NOTE: SOLDER SOTHAT 
CAPACITOR IS SOLDERED 
TO BOX ALL AROUNDTHE 
ENTIRE CAFADTORBODK 



K - 

ROUND WIRE SIDE OF 
CAPACITOR 




INSTALL 4990.- 
PESISTOR 



STEP 6 INSTALL FEED THRU CAPACITORS ON PARTITION 'B" 



NOTE CUT 
CORNERS 




ROTATED 

90° r 






TURN PARTITION 
OYER IN VICE 



STEP 3 HOLD CORNER OF PARTITION ’C" /N BENCH VISE, 
INSTALL PEED THRU CAPACITORS AND ALIGN TERMINALS. 



NOTE CUTCORNBC • 




470X1 


0 


470PF 


© g 


&.8EE 


© 1 


470Et 


© ® 





AUGNMENT- 

(JYRSPLACES) 



- FORM TRANSISTOR LEADS AS 
IN STEP 4 AND INSTALL TRANS- 
/STOR CW PARTmON'E" 



- CUT FEED THRU CENTER. 
PINS AS IN Die A TED 
(JYP 3 PLACES) 



ALIGNMENT - 
CTYP4FIACES) 




TURN PAPmiON OVER 
V IN VISE 



• INSTALL FERRITE—^ — 
BEADS Z 

• INSTALL .00! CAP — \ ^ 

• INSTALL 499 jD . — 
RESISTOR 

• INSTALL FERRITE BEAD-s \ 
ON EMITTER LEAD 

• SOLDER 2N39Q5 TO — ^ K 
PARTITION so TRANS- 
I5T0R BOTTOM IS 
EVEN WITH END CAR f 

CENTER POST \ 

NOTE-. A T THIS POINT I 

THE COLLECTCP. \i 

LEAD LS UNUSED ^ 

ANDREA4AINS IN 
A VERTICAL POSITION 



NOTE: UNLESS OTHERWISE SPECIFIED 



„ FUPM LEADS IX^RIBm 

® T&WSISTOP, BEND BASE 
LEAD TO FIATS IDE, BEND 
EMITTER 3/IG"AWA Y* FROM 
BODY 70 ALLOW ROaV! ON LBTD 
FOR FEWTE BEAD M/O RES- 
ISTOR CLEARANCE 



499SL RESISTOR(Z) 



• STEP 7 INSTALL PARTITION ’B" IN BOX, LAY COVER’A" OVER 
PARTITION "C" AREA FOE SPACER. AVOID GETTING EXCESS SOLDER 
ON BOTTOM OF BCO( IN CENTER COMPARTMENT. 



• STEP 8 BUILD RC BOARD FOR CENTER COMPARTMENT 

J U BEND LEADS ON JC-MCI&46P AND SOLDER TO PCBOARD 



-REMOVE THE PORTION OF ETCH (MODIFICATION CFBD.) 
■CUT HERE 

SEE MODIFICftTION mviT np — n 

detail: ► /» CZ>TL 




r-5 E THISENDOFIBID-U 

I — P P fOR GROUNDING 

WM P.CBD.TOBOC 

I) ADD . O! CAPACITOR AND . / CAPACITOR AS PERSAMPLE. 
E w////h Wlf/i • ! CAP IS USED FOR RC. BD. GROUNDING " SEE MOP.VETML : 
U/ll/l 9) SHAPE LEAD OP .00! CAP AS ON MODEL AND 
inilllllfTm/ll/lh SOLDBB TO BC BOARD. 

GLUE RC. BD. TO BOX WITH RTV IN A POSITION WHERE THE .OO! CAP 
LEAD REACHES THE FEED THRU CAR TERMINAL FIND TNE ./ CAP 
WILL CLEAR THE TRIMMER CAP WHEN INSTALLED. 



8 
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REASON EXCEPT CALIBRATION, OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 
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THIS DOCUMENT CONTAII^ PROPRIETARY WPOR- 
NATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK ^D MAY NOT BE REPROOUCHJ FOR ANY 
REASON EXCEPT CALIBRATION, OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



I 

AO-OCSA) ^ 
Ah 0(4 A) j- 
STEBO(/A) 



A2-0(SA) ^ 
AS-0(2A) <- 



I 



£>7-OC7A:><r- 



jOe-0 CSA) ir- 



21S-0 CPAXr- 
D4-0 (/OA)ir- 



m-n ( ’ A)(- 
D2-0 (/7A}^ 

DhO 03/(l 
JXhO (MA^ 
i 

a.!2 0(25B'^ 



ICG4 

74L5/3‘) 



(2CZ) 

MCO-1 



El 



/ ^ 



-4£ 



5 h-‘ 



JC04 

74L5/39 



14 



!3 



IS. 



BEN 



2 y 



JO 



1CF4 

■74fSl75 



.A 


Dl 


ak 


s 


az 




_2. 

JZ 


>Ck 

D5. 




li 


04 









_ 



(52 y 



cey 



I 



> OPTION 5 I 



I 



V 



74LSI9Z 

6 6 

^ ICGa 



CtN 

...A ..A 



0 


QW 


c 




e. 








RB 


CF = 


US 





74LSt92 

^ 6 



iCE3 



JC3T 



REV 


ECN 


BY 


DATE 


APP 


r 


/(3S7 








c 


ECN #ZDL,(i> 


UJE 


5-53 





17 

CI3 isfc 



+5TTLA- 



-L 

^ CIS 

cit-p -pen 

Vt' — 









xltL 



'cei 









f5V 



ttle. 
+ 5 



±(2-)jCV 



% 



74S/40 



/CGI 



\ — ^ /C&i\>- 



ICFI^ 



74S02 





SHIELD O 

r 


C(o 


n 


1' 

f4 ! 


^ J Q 


1 K)K 

— : — Vv\ 


\60^,StA 
! 1 r 


1 1 — 

r- 


Mc7fa4a 

\ fv. 



I?C.7 






C'19^.1/^1' 



+/6V 

->(V9,^Q4/5) fS-v 

I , COM 

-^2Z,S,24,Zh,ZT, 26, Afi) 

-i(SO,A,B) -5V 
I 

4(3a3l,AS) -/SV 



5*4? 

CIO C."J“ 



1^ i 

,Eia X u 



4-IOji. 







L=J 


1 *ArfDm 1 

1/WFa5v| 



=r S3. 
/i//^l07 



\CC(o *1 

4fc/o//t> r 



V <7 V 



CZ3 






ICCto 



TTt 

DJ 6\ 



4/6 * 



mCiomcT] 



hP5d8ffl| |>5dfl»i 






~f6JBtn 1 

/ L6 
41 



Tl 



1CC3 






15/0 ; 



j5(i 



0.1 



— H U-:*. 

"Fp 



Veal 



cn 



CIS 

aJ-isCff ± 

a? 



C^'^ 



y V 






+5VMECL 



’tje, V 



+ ■3 



V 



7474 






ICEl 








L 


sons 


tOOKHz 



.i/iov\ 



V 



I -4Mml 



-MOEO-I \ 



40 ns 

fVl> 



^rlOuL 



C2Jmcio38 -j-S/i-Z 
4-70JI. 



Rl-2. 



ex AC 



vW^ 



y 



''je7-d 



V 



B 



12 



ICEto 

iotas 



CJ C73 
^1 



imsi 



-^ie,A,8)SYN4S-l 

I 

C0M45 



-?7-3 

410JT. 









3. ALL MClOlKi ZC^ ANe SEi&TBO ^ Wrk NO. S200-00-00/2 ) 

CE C.CEB/CP'^.CE?.: HPSDBZ'ZBll IVIATCHE'D 

TUNE TOE Vc- 1.71/ AT aWlIMHi (dVS1T99) EHELC Vc. = 9.0V; /’aOi I.SMWz (WSIT 00) 



NOTE UNLESS OTHERWISE SPECIFIED 



LAST 2 EF.DE 5 . 



USED: B&9 


Q! 


ECc 


C78 


17 


XTLi 


ce/9 


T3 


TP4 






REMOVE ALL.bURRS , 
AND BREAK^^HARP EDGES 






(PflOJENGR 






Vsepr 

\7'77 



IftELEASE APPnOV 



TOLERANCE UNLESS 
OTHERWISE SPECIFIED 
.XXX i.010 ANGLES ir 
■XX *030 



DO NOT SCALE DWG 



1 SAN DIEGO ■ CALIFOnNIA 


TITLE 

SCHEMAT/C, 




O/GJES 4^C)/ktf£EEMCE 


MODEL NO. 


one NO. 

0/03-00-0r05 


REV 

(g 


SSA 23338 


SHEET 1 0 


2 



8 















THIS OOCXMENt CONTAHIS mOMlETANV INFOA 
MATKM AMO DESIGN RIGNTS SELONGING TO 
MAVETEK AND MAY MOT B£ REmoOUCEO FOR ANY 
NEAaON EXCEPT CALMMATION, OPERATION. AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION 






8 



B 



BY DAT€ I APP 



THIS DOCUMENT CONTAINS PROPRIETARY INFOR- 
MATION AND DESIGN RIGHTS BELONGING TO 
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY 
REASON EXCEPT CALIBRATION. OPERATION, AND 
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION. 



REFERENCE DESISNATC«S 



NONE 

hHDNE 

T1 

T2 

LI 

L3 

L4 

L2 

NONE 

CSS 

C12 C30 C36 CSS 

Cl Cll C2 C24 C25 C26 
C27 C3l C41 C42 C43 
C44 C47 C4S C49 C5 
C52 CSi C57 C59 C60 
C61 C63 C64 C6S C67 
C74 C9 

CIS C17 CIS C19 C20 
C2i C22 C23 C32 CSS 
C39 C62 C69 C7 C70 



PART DESCRIPTION 



VvSWETEK 

FARTS LIST 



ASSY DRUG. DieiT 4&^S 
SCHEMATIC/ DIGIT 4-5 

transformer mixer 
transformer 
CaiL/40f1C vco 
COIL. 30I1C MULT 
C0IL/60MC MULT 

COIL/ xtal tune 

SHIELD. SYNTH 
SHIELD/ DSC 
CAP, CER, lOPF, IKV 
CAP/ CER/ . 001!^/ IKV 
CAP, CER. HN. . OlHF. 50V 



CAP, CER, MON/ . IMF. 50V 



DRIC-MFGR-P«?T-NO 



0101-00-0705 

0103-00-0705 

172-538 

172-540 

172-541 

172-543 

172-544 

1204-00-0627 

1400-00-6193 

1400-00-6631 

DD-IOOLL 

DD-102 LONG LEAD 

CAC02Z5U103Z100A 



CAC03Z5U104Z050A 



MFGR 



WAVETEK m. 



WVTK 

UVTK 

MVTK 

WVTK 

WVTK 

WVTK 

LKTTK 

WVTK 

WVTK 

WVTK 

CRL 

CRL 

CIKNG 



0101-00-0705 

0103-00-0705 

1204-00-0538 

1204-00-0540 

1204-00-0541 

1204-00-0543 

1204-00-0544 

1204-00-0627 

1400-00-6193 

1400-00-6631 

1500-01-0001 

1500-01-0201 

1500-01-0310 



1500-01-0405 



REFERENCE DESIGNATORS 


PART DESCRIPTION 


OR I G-MFGR-^ AR T-NO 


MFGR 


W.'-.VETEK NO. 


QTY/PT 


NONE 


PIN. MALE 


61182- 


2 


AMP 


2100-05-0020 


2 


XTLl 


CRYSTAL, lOMHZ 


172-010 


WVTK 


2300-99-0007 


1 


NONE 


STANDOFF 


SSS368-3C-5A 


UN I CP 


2800-05-6114 


5 






PC BD EJECTCW 


103 BROWN 


CALMK 


2800-07-0009 


2 










ric IKS 


1 -OOU3 


12 


NOt£ 


COIL SHIELD 3/4" 


734-21 




AURA 


3000-00-0015 


3 


NONE 


BALUN CORE 


2873000902 


FARIT 


3100-00-0002 


12 


K4 


RE1.AY. REED, FORM-A 


RA3019- 


-1051 


ETRDL 


4500-00-0007 


1 


R16 R24 R25 


RES. MF, 1/aW, IX, 100 


RN55D-1000F 


TRW 


4701-03-1000 


3 


R35 R4 R44 R66 RS 


R9 


RES, MF, 1/8W, IX, IK 


RN55D-1001F 


TRW 


4701-03-1001 


6 


RIS R48 R49 RS6 R58 
R6 


RES. Mp, 1/8W, IX, lOK 


RN55D-1O02F 


TRW 


4701-03-1002 


6 


R59 


RES. MF, 1/8W, IX, 12. IK 


RN55D-1212F 


TRW 


4701-03-1212 


1 


R31 


RES. MF. 1/8W. 1%, 150 


RN55D-1500F 


TRW 


4701-03-1500 


1 


R60 R6S 


RES. W. 1/8W. IX. 1. 5K 


RN55D-1501F 


TRW 


4701-03-1501 


2 


R38 R46 R52 R53 


RES. I*F. 1/8W, IX. 150K 


RN55D-1503F 


TRW 


4701-03-1 503 


4 


R27 


RES. MF. 1/8U. IX, 200 


RN55D-200(^ 


TRW 


4701-03-2000 


1 


R36 R54 R55 


RES. MF. 1/8W, 17., ^ 


RN55D-2001F 


TRW 


4701-03-2001 


3 


VviXVETEK 


TITLE 

PCA. DIGIT 4-5 




ASSEMBLY NO. 
1100-00-0705 




REV 

E 


Rwrs LIST 






PAGE: 3 









REFERENCE DESIGNATORS 



C73 C8 
C51 
C46 
C53 

C2S C29 C6 
C45 

C34 CSS 

C75T 

C37 

C35 C54 
C3 

C16 C40 C50 C66 

CIO C13 C14 C4 C68 
C72 



Le 

NONE 



PART I^CRIPTICW 



CAP, 

CAP, 

CAP/ 

CAP, 

CAP/ 

CAP, 

CAP, 

CAP, 

CAP. 

CAP. 

CAP, 

CAP, 



CER, 15PF. IKV 
MICA. lOOPF. 500V 
MICA. 15PF, 500V 
MICA, 150PF, 500V 
MICA. 30PF, 500V 
MICA, 39PF, 500V 
MICA, 56PF, 500V 
MICA, 68PF, 500V 
MICA. S2PF. 500V 
MYLAR. . 022MF100V 
TANT, 22MF. 15V 
TANT. 5.6MF, 35V 



C« I G-PFGR-P ART-NO 



4TH/5TH FREO REF BD 
CHOKE. 82MH. SX 
CHOKE, .33MH- 5% 

IC. 16PIN 



DD-150 
DM15-101U 
DM1 5-1 500 
DM15-151J 
DM1 5-300 J 
DM1 5-390 J 
DM1 5-560 J 
DM1 5-680 J 
DM1 5-820 J 
225P22391MD3 
196D226X9015KA1 
150D565X«K)35B2 

1700-00-0705 
1 537-72 
1537-04 
DILB-16P-108 



CRL 

ARCD 

ARCO 

ARCQ 

ARCO 

ARCO 

ARCD 

ARCO 

ARCO 

SPRAG 

SPRAG 

SPRAG 

WVTK 

DLVAN 

DLVAN 

SURND 



WAVETEK NO. 



1500-01-5011 
1500-11-0100 
1500-1 1-5000 
1500-11-5100 
1500-13-0000 
1500-13-9000 
1500-15-6000 
1500-16-8000 
1500-18-2000 
1500-42-2314 
1500-72-2601 
1500-75-6502 

1700-00-0705 

1800-00-0005 

1800-00-0009 

2100-03-0028 



WAVETEK 

FWTTS LIST I 



REFERENCE DESIGNATORS 



R14 

R19 

R67 

R17 

R41 

R37 

R51 

RIO 

R32 



R2 

R26 R33 R47 



Rll R22 R29 R30 
R39 R40 



R28 R43 R45 R5 R57 
R13 

R12 R18 R34 

R63 

R3 

R50 

R61 

R21 

R42 



PART DESCRIPTION 



RES, MF, 1/8W. 1%,2.21K 
RES, MF, 1/8W, 1‘A, 249 
RES/MF, 1/8W, 1%, 2.49K 
RES. FF. 1/8W, iX. 301 
RES, MF, 1/8W. 1%, 3.32K 
RES, MF, 1/8W. IX. 33. 2K 
RES, MF, 1/8W. IX. 3.92K 
RES, MF, 1/B, IX, 499 



RES. MF. 
RES, MF. 
RES. MF. 
RES, MF. 
RES. MF. 
RES, MF. 
RES. MF. 
RES. MF, 
RES. MF. 



1/8W. IX. 4, 99K 
1/8W, IX. 49. 9K 
1/8W, IX. 51. 1 
1/8W, IX, 6. 19K 
1/8W, IX, 6.9BK 
1/8W, 1X/69.8K 
1/8W, IX, 750 
1/8W, IX, 78.7 
1/2W, 1%, 1. 5M 



VvAvetek 

F»RTS LIST 



OR IG-MF6R-P ART-NO 
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appendix a 



Table A-1. American Standard Code for Information Interchange (ASCII) 




(SCG) 



'MSG = INTERFACE MESSAGE 
"b1 = DI01 . . . b7 = DI07 
^REQUIRES SECONDARY COMMAND 
'DENSE SUBSET (COLUMN 2 THROUGH 5) 



DC4 


= 


DCL 


DC1 


— 


LLO 


NAK 


— 


PPU 


EM 


— 


SPD 


CAN 


= 


SPE 


SOH 


- 


GTL 


EOT 


= 


SDC 


ENQ 




PPC 


BS 


- 


GET 


HT 


= 


TCT 



Device clear 
Local lockout 
Parallel poll unconfigure 
Serial poll disable 
Serial poll enable 

Go to local 
Selected device clear 
Parallel poll configure 
Group execute trigger 
Take control 



j Universal Command Group 



^ Addressed Command Group 
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Table B-1. Programming Command Summary 



Controi and Data 
Names 


Modei 172B 
Key 


ASCII 

Character 


Clear Entry 


CLR 


None 


Activate Keyboard 


LOCAL 


None 


Invert and minus 


-1-/- 


— 


Decimal point 






0 


0 


0 


1 


1 


1 


2 


2 


2 


3 


3 


3 


4 


4 


4 


5 


5 


5 


6 


6 


6 


7 


7 


7 


8 


8 


8 


9 


9 


9 


Amplitude 


AM PL 


A 


Operating mode 


MODE 


B 


Function (waveform) 


FUNC 


C 


Reference offset 


■ OFST 


D 


X 10 multiplier 


EXP 


E 


Frequency 


FREQ 


F 


Bus address status 


ADR 


G 


Execute 


EXEC 


I 


Trigger 


TRIG 


J 


GET mode 


GET 


0 


50Q load condition 


OUTP 


P 


Recall commands 


CMD RCL 


R 


Symmetry 


SYM 


S 


Amplitude definition 


AMPL DEF 


V 


Display 


(None) 




Talk response 


TLK 


T 


Previous setting 


LAST 


U 


End of string 


TRM 


X 


Service request 


SRQ 


Q 


Store setting 


STOR 


M 


Recall setting 


RCL 


Y 


Next setting 


NEXT 


W 


Recall fast 


(None) 


msm 



Number of Significant Digits 



Frequency 
Amplitude 
Offset 
All other 


5 floating (6 when overranging, 10 MHz) 
3 floating (4 when overranging, 10V p-p) 
3 floating 
1 floating 


SRQ (Q) Code 


Off 


0 


Enabled 


1 



Function (C) Codes 



Sine 


0 


Triangle 


1 


Square 


2 


None 


3 


DC 


4 


- 1 - Pulse i 


6 


- Pulse 


7 


Mode (B) Codes 


Continuous 


0 


Triggered 


1 


Gated 


2 


Synthesized 


3 


Triggered haverwave 


4 


Gated haverwave 


5 


External phase lock 


6 


Output Load (P) Codes 


Load out, output on 


0 


Load in, output on 


1 


Load out, output off 


2 


Load in, output off 


3 


Symmetry (S) Codes 


50% 


0 or 5 


10% thru 90% 


1 thru 9 


GET (0) Codes 


Execute and trigger 


0 


Go to next program, execute and trigger + 1 

Go to previous program, execute and trigger - 1 


AmpI Def (V) Codes 


V p-p into son 


0 


Vrms 


1 


dBm into 500 


2 


Talk (T) Codes 


Status 


0 


Error status 


1 


SRQ reason 


2 


Last setting 


4 
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Table C-1. 172B Programming Examples 



In the following examples, the 172B GPIB address 
switches are set to 00001. Therefore, the 172B’s ad- 
dress on the HP 9825 calculator is 701 (the 7 selects 
the GPIB interface card, and the 01 selects the 172B). 



Also, the 1 72B’s address on the HP 9830 calculator is 
then “I” (Listen address, ASCII exclamation point) or 
“A” (Talk address, ASCII letter A). Send CMD “?U!” 
to write; CMD "?A5” to read. 



Example 1. Sweep amplitude from 1 to 11 volts in 10 millivolt steps. 



Program for the HP 9825 (HPL Language). 



Program 


Remarks 


0: wrt 701,“D0F1E4B0C1P1S3” 


Set up other 1 72B waveform parameters: 0 volts offset, 1 0 kHz fre- 
quency, continuous mode, triangle waveshape, load and output 
connected, and 30% symmetry. Note that since the Execute action 
(designated by the letter “I”) is not programmed, this information is 
not yet programmed into the waveform generator circuits. This will 
happen when the first amplitude is programmed. 


1: 1-A 


The variable A will be used to hold the current value of the 
amplitude being sent to the instrument. 


< 

< 

o 

c\i 


Send amplitude value to 172B. This is done by sending first the 
ASCII letter A, then the amplitude in variable A, followed by the let- 
ter I, which causes the Execute action, that transfers the informa- 
tion programmed since the last Execute was sent to the waveform 
generator circuits. 


3: A + .01 -A 


Increment amplitude variable by 10 millivolts. 


4: if A< =11;gto 2 


Test if value of amplitude variable is less than or equal to 1 1 volts. If 
so, go back to statement 2 and send another amplitude. If not, pro- 
ceed to statement 5. 


5: stp 


Stop program. 


Program for the HP 9830 (BASIC Language). 


1 000 CMD“?U I ”,‘‘D0F1 E4B0C1 PI S3” 


Set up other 172B waveform parameters: 0 volts offset, 10 kHz fre- 
quency, continuous mode, triangle waveshape, load and output 
connected and 30% symmetry. Note that since the Execute action 
(designated by the letter “1”) is not programmed, this information is 
not yet programmed into the waveform generator circuits. This will 
happen when the first amplitude is programmed. 


1010 FOR A = 1 TO 11 STEP .01 


The variable A will be used to hold the current value of the 
amplitude being sent to the instrument. 
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Table C-1. 172B Programming Examples (Continued) 



Example 1. Sweep Amplitude from 1 to 11 volts in 10 millivolt steps. (Continued) 



Program for the HP 9830 (BASIC Language) (Continued). 



Program 



1020 CMD ‘'?U!” 



Remarks 



1030 OUTPUT(13,*)“A”,A,‘T 



1040 NEXT I 



Send amplitude value to 172B. This is done by sending first the 
ASCII letter A, then the amplitude in variable A, followed by the let- 
ter I which causes the Execute action, that transfers the informa- 
tion programmed since the last Execute was sent to the waveform 
generator circuits. 

Increment A by 10 millivolts and test if 1 1 volts have been reached. 



1050 STOP 



Stop program. 



Exampie 2. Testing SRQ bit, polling and reading error message from the 1 72B. 



Program for the HP 9825 (using the rds function) 



0; dim E$ [50] 




1; wrt701,“C30” 


Cause an error in the 172B so that it will request service. 


2; if bit (7, rds (7));gto 5 


Wait at statement 2 until SRQ comes on. 


3; dsp “SRQ NOTON” 




4: gto 2 




5: dsp "SRQ ON” 




6; wrt 701, “T1" 

1 


Set 172B Talk message response setting to select the error 
message. It is necessary to do this before polling because the 9825 
polling function sends the instrument talk address before the Serial 
Poll Enable (SPE) command. Thus, the 172B sees itself briefly ad- 
dressed as a talker and fetches the selected talk message at that 
time. 


7: rds (701) -A 


Poll 172B and put its status byte in the variable A. 


8; if A = 69 gto 10 


Test if correct status byte (69 = decimal equivalent of ASCII letter E). 


9: dsp “BAD STATUS BYTE”;stp 


If not, status byte is bad. 


10: red 701, E$ 


Read error string into the string variable E$. 


11: dsp E$ 


Display error string. Should look like E 1 C. 


12: stp 
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Table C-1. 172B Programming Examples (Continued) 



Example 2. Testing SRQ bit, polling and reading error message from the 1 72B. (Continued) 
Program for the HP 9830. 



10QQ 

1010 

1020 

1030 

1040 

1050 

1060 

1070 

1080 



1090 

1100 

1120 

1130 

1140 

1150 

1160 

1170 



Program 


Remarks 


niKyi rc;ni 




CMD “?U!”,“C30C” 


Cause an error In the 172B so that It will request service. 


IF STAT13< =0THEN 1050 


Wait at statement 1020 until SRQ comes on. 


DISP “SRQ NOT ON” 




GO TO 1020 




DISP “SRQ ON” 




CMD “?U” 


Set up calculator to talk for sending commands. 


FORMAT 5B 


Binary format for sending commands. 


OUTPUT (1 3,1 070)256,95,53,24, 
65,512 


Perform the following; turn on ATN line; send UNTALK command: 
send calculator listen address (so calculator can receive status 
byte): send Serial Poll Enable (SPE) command; send 1 72B’s talk ad- 
dress, which commands it to send the status byte to the calculator; 
finally, turn off ATN. Note that the 172B’s talk address is sent after 
the SPE command; this ensures that the instrument will not try to 
access a talk message during a poll. 


A = RBYTE13 


Poll 172B and put its status byte in the variable A. 


IF A = 69 THEN 1130 


Test if correct status byte (69 = decimalequivalentof ASCII letter E). 


STOP 




OUTPUT (13,1070)256,95,25,512 


Finish poll by unaddressing 1 72B (with 95) and sending a Serial Poll 
Disable command (25). 


CMD “?5A” 


Address 172B to talk and calculator to listen. 


ENTER (13,*) E$ 


Read error string into the string variable E$. 


DISP E$ 


Display error string. Should look like E 1 C. 


STOP 
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Table C-1. 172B Programming Examples (Continued) 



Example 3. Reading Contents of Stored Settings Into Calculator. 



Program for the HP 9825. 


Program 


Remarks 


0: dim S$ [80] 




1: wrt 701,"T0Q1Y”,A 


Initialize: Select talk response zero, which reports back a condensed 
reading of amplitude, offset, frequency, mode, function, load and 
symmetry. Also, enable GPIB Service Request (SRC) for errors and 
recall the stored setting selected by the value in the variable A, 
which has previously been set to the lowest numbered setting to be 
read. 


2: red 701, S$ 


Read program information just recalled into the variable S$. 


3: wrt 701, "W” 


Command 172B to advance to and recall next program. 


4: (instructions to save S$ on tape or 
other storage) 




5; wait (100) 


Insure that 100 ms have elapsed since the "W” was sent to allow 
time for the SRC to be valid. This statement may be unnecessary if 
statement 4 lasts longer than 100 ms. 


6; if not bit (7, rds (7));gto 2 


Test if SRC line is on. If not, go to statement 2 and read next pro- 
gram. If on, the last setting has been read. 


Program for the HP 9830. 


1000 DIM S$ (80) 




1010 CMD “?U!’’,“T0Q1Y” 


Initialize; Select talk response zero, which reports back a condensed 
reading of amplitude, offset, frequency, mode, function, load and 
symmetry. Also, enable GPIB Service Request (SRC) for errors and 
recall the stored setting selected by the value in the variable A, 
which has previously been set to the lowest numbered setting to be 
read. 


1020 OUTPUT (13,*) A 




1030 CMD “?A5” 


Address 172B to talk and 9830 to listen. 


1040 ENTER (13,*) S$ 


Read program information just recalled into the variable S$. 


1050 CMD “?U!","W” 


Command 172B to advance to and recall next program. 


1 060 (instructions to save S$ on tape 
or other storage) 
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Table C-1. 172B Programming Examples (Continued) 



Example 3. Reading Contents of Stored Settings Into Calculator (Continued) 



Program for the HP 9830 (Continued). 



Program 


Remarks 


1 070 WAIT (1 00) 


Insure that 100 ms have elapsed since the “W” was sent to allow 
time for the SRQ to be valid. This statement may be unnecessary if 
statement 1060 lasts longer than 100 ms. 


1080 IF STAT13>1 THEN 1040 


Test if SRQ line is on. If not, go to statement 1 040 and read next pro- 
gram. If on, the last setting has been read. 



Example 4. Logarithmic frequency sweep using high speed recall of stored settings. 



Program for the HP 9825. 



0; wrt 701,“A1DOBOCOP1SO” 


Initialize settings to produce a 1 volt continuous sine wave. 


1 : for I = 1 to 240 


Generate 240 settings with frequency logarithmically spaced be- 
tween 1 kHz and 1 MHz. 


2: (I-1)/80-l-3-E 


Compute exponent of next frequency. 


3: wrt 701,'‘F”,10tE,'‘M'M 


Send new frequency to instrument and store into the program se- 
lected by I. 


4; next I 




5: wrt 701, “Y1” 


Recall first program to begin sweep. 


6: “LOOP”: wrt 701, "01” 


Program the 172B to fetch the next stored program when a Group 
Execute Trigger is sent to It. 


7: for I = 1 to 239 


Send 239 GETs to the 172B to fetch and execute the stored pro- 
grams numbered 2 through 240, which will sweep the output fre- 
quency from 1 kHz to 1 MHz. 


8: trg 701 




9; next I 




10: wrt 701, “0-1” 


Program the 172B to fetch the previous stored program when a 
Group Execute Trigger is sent to it. 


11: for I = 1 to 239 


Send 239 GETs to the 172B to fetch and execute the stored pro- 
grams numbered 239 through 1 in descending order, which will 
sweep the frequency from 1 MHz to 1 kHz. 


12: trg 701 
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Table C-1. 172B Programming Examples (Continued) 



Example 4. Logarithmic frequency sweep using high speed recall of stored settings. (Continued) 



Program for the HP 9825 (Continued). 


Program 


Remarks 


13: next I 




14: gto “LOOP” 




Program for the HP 9830 


1000 CMD “?U!”,“A1D0B0C0P1S0” 


Initialize settings to produce a 1 volt continuous sine wave. 


1010 FOR I = 1 TO 240 


Generate 240 settings with frequencies logarithmically spaced be- 
tween 1 kHz and 1 MHz. 


1020 E = (I-1)/80 + 3 


Compute exponent of next frequency. 


1030 CMD “?U!” 




1040 OUTPUT(13,*)“F",10TE,"M”,I 


Send new frequency to instrument and store it into the program se- 
lected by I. 


1050 NEXT I 




1060 CMD “?U!”,"Y1” 


Recall first program to begin sweep. 


1070 CMD “?U!”,“01” 


Program the 172B to fetch the next stored program when Group 
Execute Trigger is sent to it. 


1080 FOR I = 1 TO 239 


Send 239 GETs to the 172B to fetch and execute the stored pro- 
grams numbered 2 through 240, which will sweep the output fre- 
quency from 1 kHz to 1 MHz. 


1 090 OUTPUT (13,11 00)256,8,51 2; 




1100 FORMAT 3B 




1110 NEXT I 




1120 CMD “?U!”, "0-1” 


Program the 172B to fetch the previous stored program when a 
Group Execute Trigger is sent to it. 


1130 FOR I = 1 TO 239 


Send 239 GETs to the 172B to fetch and execute the stored pro- 
grams numbered 239 to 1 in descending order, which will sweep 
the frequency from 1 MHz to 1 kHz. 


1140 OUTPUT (13,1 100)256,8,51 2; 




1150 NEXT I 


N 


1160 GO TO 1070 





C-6 












